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NORTH    OF    ENGLAND    INSTITUTE 


MINING  AND  MECHANICAL  ENGINEERS. 


ANNUAL  GENERAL   MEETING, 

Held  en  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

August  6th,   1904. 


Mr.  W.  0.  WOOD,  Retiring  President,  in  the  Chair. 


The  Secretary  read  the  minutes  of  the  last  General  Meet- 
ing, and  reported  the  proceedings  of  the  Council  at  their  meet- 
ings on  July  23rd  and  that  day,  and  of  the  Council  of  The 
Institution  of  Mining  Engineers. 


ELECTION     OF     OFFICERS,     1904-1905. 

The  Retirixu  President  appointed  Messrs.  John  Simpson, 
John  Southern,  Norman  B.  Ridley  and  W.  B.  AVilson,  jun., 
as  scrutineers  of  the  balloting-papers  for  the  election  of  officers 
for  the  year  1904-1905. 

The  Scrttixeers  afterwards  reported  the  result  of  the  ballot, 
as  follows :  — 

President  : 
Mr.   T.   W.  Benson. 

Vice-Presidents  : 
Mr.  T.   Y.  Greener. 
Mr.  W.  Logan. 

Councillors  : 
Mr.  M.  H.  Douglas. 
Mr.  T.  E.  Jobling. 
Mr.  Philip  Kirkup. 
Mr.  Henry  Lawrence. 
Mr.  C.  C.  Leach. 
Mr.   \V.  C.   Mountain. 


Mr.  R.  Donald  Bain. 

Mr.    W.    C.    Bl.ACKKTT. 

Mr.  R.  S.  Anderson. 
Mr.  J.  B.  Atkinson. 
Mr.  R.  W.  Berkley. 
Mr.  R.  B.  Clark. 
Mr.  Frank  Coulmin. 
Mr.  Benjamin  Dodd. 


Mr.  J.  H.  Merivale. 
Mr.  M.  W.  Parrington. 

Mr.  J.  H.  Nicholson. 
Mr.  Henry  Palmer. 
Mr.   F.  R,  Simpson. 
Mr.  John  Simpson. 
Mr.  R.   F.  Spence. 
Mr.  R.  L.  Weeks. 


VOL.    I.V.— 1904-1905.  - 


\\MAL    REPORT    OF    THE    COUNCIL. 

The  Chairman  (Mr.  W.  0.  Wood)  moved  a  vote  of  thanks 
in  the  Scrutineers  for  their  services. 

Mr.   M.  Walton  Brown  seconded  the  resolution,  which  was 
;  ally  approved. 


Mr.  J.  J.  Turnbtjll  (Bengal)  moved  a  vote  of  thanks  to  the 
Retiring  President.  Vice-Presidents  and  Councillors,  and  to  the 
representatives  of  the  Institute  on  the  Council  of  The  Institu- 
tion of  Mining  Engineers  for  their  services  during  the  past  year. 

Mr.  W.  Taylor  Heslop  (Natal)  seconded  the  resolution, 
•which  was  very  cordially  adopted. 


The   Animal    Report   of  the  Council   was  read  as  follows: — ■ 

ANNUAL  REPORT  OF  THE   COUNCIL.   1903-1904. 

The  Council  have  to  deplore  the  death  of  Mr.  William 
Cochrane,  a  past-president,  who,  at  all  times,  took  an  active  part 
in  the  affairs  of  the  Institute.  From  its  inception  he  took  great 
interest  in  the  Durham  College  of  Science,  and  served  upon  the 
Council  of  the  College  for  many  years. 

The  following  table  shows  the  progress  of  the  membership 
during  the  past  few  years  :  — 

Year  ending  August  1st. 

Honorary  Members 
Men 

... 

■iates  ...         ...         

3 

- 

To-  1,238        1.312        lino 

The  members  are  to  be  congratulated  upon  the  increase  in 
the  membership  oJ  the  Institute: — 100  members  of  all  classes 
have  been  added  to  the  register  during  the  past  year,  and,  after 
allowing  for  losses  by  deaths,  resignations,  etc.,  there  is  a  net 
increase  of  38  rnembei-. 


25 

26 

26 

893 

921 

!).-..-, 

109 

112 

115 

122 

161 

163 

66 

69 

66 

23 

•23 

25 
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The  Library  has  been  maintained  in  an  efficient  condition 
during-  the  year ;  the  additions,  by  donation,  exchange  and  pur- 
chase, include  327  bound  volumes  and  117  pamphlets,  reports,  etc., 
and  the  Library  now  contains  about  9,948  volumes  and  201  un- 
bound pamphlets.  A  card-catalogue  of  the  books,  etc.,  contained 
in  the  Library  renders  them  readily  available  for  reference. 

Members  would  render  useful  service  to  the  profession,  by 
presentations  of  books,  reports,  plans,  etc.,  to  the  Institute  to 
be  preserved  in  the  Library  and  available  for  reference. 

The  courses  of  lectures  for  colliery-engineers,  engine-wrights 
and  apprentice-mechanics  have  been  continued  at  the  Durham 
College  of  Science.  The  lectures  are  delivered  on  Saturday 
afternoons,  and  the  three  years'  course  embraces  the  following 
subjects  :  — 

1904-1905.  Michaelmas  Term,  (1)  Theoretical  Electricity,  and  (2)  Electrical 
Engineering.  Epiphany  Term,  (3)  Steam-engines  and  Boilers,  and  (4)  Haulage 
and  Winding. 

190.5-1906.  Michaelmas  Term,  (5)  Transmission  of  Power,  and  (6)  Pumping 
and  Ventilation.  Epiphany  Term,  (7)  Metallurgy  of  Iron  and  Steel,  and  (8) 
Mining  Machinery  (mainly  machinery  used  underground). 

1906  1907.  Michaelmas  Term,  (9)  Mensuration,  and  (10)  the  Chemistry  of 
Fuel  Epiphany  Term,  (11)  Strength  of  Materials  (with  experimental  illustra- 
tions), and  (12)  Experimental  Mechanics. 

Several  colliery-owners  have  paid  the  fees  (£1  10s.  Od.  per 
annum)  and  railway  expenses  of  pupils  attending  the  classes 
from  their  collieries.  During  the  past  year,  the  lectures  of  the 
Michaelmas  Term  on  Mensuration  were  attended  by  25  students, 
and  the  Chemistry  of  Fuel  by  28  students,  21  of  these  sat  for 
examination  and  19  passed;  and  during  the  Epiphany  Term, 
the  lectures  on  the  Strength  of  Materials  were  attended  by  26 
students,  and  upon  Experimental  Mechanics  by  24  students, 
22  of  these  were  examined  and  19  passed.  Certificates  have  been 
awarded  to  the  following  students,  who  have  completed  the  three 
years'  course :  — -Messrs.  James  Anderson,  John  Eskdale  and 
Thomas  S.  Shevels.  Mr.  James  "Wright  Collingwood,  who  gained 
the  highest  aggregate  number  of  marks,  has  been  awarded  the 
prize  for  the  session  1903-1904. 

Gr.  C.  Greenwell  bronze  medals  have  been  awarded  to  Mr. 
William  Blakemore  for  his  paper  upon  "  The  Fernie  Ex- 
plosion,"* to  Dr.   J.  S.  Haldane  for  his  paper  upon   "  Miners' 

*    Tram.  Imt.   M.  E. ,  1 902,  vol.  xxiv. ,  page  450: 
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Anaemia,  or  Ankylostomiasis,""  and  lo  Mr.  F.  W.  Eardwick  for 
his  papei   upon  "  Underground   Fires,  t 

Mr  Clarence  II.  Claghorn's  prize  oi  £10  tor  the  best  essay 
upon  "The  Anion,  [nfhience  and  Control  of  the  Roof  in  Long- 
veal]  Workings"  has  been  awarded  to  Mr.  H.  W.  G.  Ealbaum 
for  his  paper  dealing  with  thai  subject.^ 

The  first  J!,  port  of  the  Commibtet  upon  Mechanical  Coal-cutting, 
containing  a  description  of  longwall  machines,  has  been  issued 
to  the  member-,  and  the  further  report  on  machines  suited  for 
working  other  than  longwall  will  be  issued  shortly. 

The  Subject-matter  Index  of  Mining,  Mechanical  and  Metal- 
cal  Literatun  has  been  continued,  and  enables  the  members 
to  refer  to  the  papers  in  numerous  technical  publications. 

The  Council  have  decided  to  publish  a  supplementary  volume 
to  .1//  Account  of  th,  Strata  in  Northumberland  ma}  Durham,  as 
proved  by  Borings  and  Sinkings,  and  members  are  desired  to  send 
copies  ot  any  unpublished  sections  of  strata  in  these  counties, 
or  their  section-books,  to  the  Secretary  on  loan.  A  small  tracing 
from  the  6  inches  Ordnance  Map,  showing  the  position  of  any 
shaft  or  bore-hole,  if  not  already  fixed  by  previous  publications, 
will  greatly  facilitate  the  work. 

Tin  degree  ot  Hachelor  of  Science  in.  Mining  of  the  University 
oi  Durham  and  the  Diploma  in  Mining  of  the  Durham  College 
of  Science  have  been  approved  by  the  Secretary  of  State  for  the 
Home  Department  for  the  purposes  of  the  Coal-mines  Regulation 
Act  (1887)  Amendment  Act,  1903. 

Mr.  John  Daglish  continues  to  represent  the  Institute  as  a 
governor  of  the  Durham  College  of  Science,  which  was  jointly 
founded  in  1871  by  the  University  of  Durham  and  the  North  of 
England  Institute  of  Mining  and  Mechanical  Engineers;  and  Mr. 
T.  E.  Forster,  in  conjunction  with  the  President  (Mr.  W.  0. 
Wood),  represents  the  Institute  on  the  Council. 

The  Rev.  Gr.  M.  Capell  will  represent  the  Institute  at  the 
Conference  of  the  Corresponding  Societies  of  the  British  Associa- 
tion for  the  Advancement  of  Science,  to  be  held  in  Cambridge, 
commencing  on  August  17th,  1904. 

Mr.  George  May  represents  the  Institute  upon  the  Board  of 
Directors  of  the  [nstitute  and  Coal  Trade  Chambers  Company, 
Limited. 

•    Trans.  Inst.  .)/./•.'..  1903,  vol.  xxv.,  page  643. 

+  Tbid.,  page  724.  Thirl,  1904,  vol.  xxvii.,  page  205. 
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The  representatives  of  the  Institute  upon  the  Council  of  The 
Institution  of  Mining  Engineers  during-  the  past  year  were  as 
follows: — Messrs.  Wm.  Armstrong,  John  Batey,  T.  W.  Benson, 
Bennet  H.  Brough,  W.  Forster  Brown,  J.  S.  Burrows,  John 
Daglish,  T.  E.  Forster,  Reginald  Guthrie,  T.  E.  Jobling,  Philip 
Kirkup,  C.  C.  Leach,  William  Logan,  Henry  Louis,  J.  H. 
Merivale,  C.  A.  Moreing,  John  Morison,  Henry  Palmer,  R.  A.  S. 
Redmayne,  Henry  Richardson,  J.  B.  Simpson,  A.  L.  Steavenson, 
John  G.  Weeks  and  Gardner  F.  Williams. 

An  International  Engineering  Congress  will  be  held  from 
October  3rd  to  8th,  1904,  in  conjunction  with  the  St.  Louis  Uni- 
versal  Exposition,  under  the  auspices  of  the  American  Society 
of  Civil  Engineers.  The  Committee  in  charge  extend  a  cordial 
invitation  to  the  members  of  the  North  of  England  Institute 
of  Mining  and  Mechanical  Engineers  to  participate  therein, 
either  in  person,  or  by  written  communications  on  any  of  the 
subjects  which  have  been  chosen  for  consideration. 

The  Members  have  also  been  invited  to  participate  in  an 
International  Mining  Congress,  to  be  held  in  Liege  in  September, 
1905. 

An  exchange  of  T  vans  actions  has  been  arranged,  during  the 
year,  with  the  Canadian  Society  of  Civil  Engineers  and  the 
Sociedad  de  Ingenieros,  Lima. 

Prizes  of  books  have  been  awarded  to  the  writers  of  the 
following  papers  communicated  to  the  members  during  the  year 
1902-1903:  — 

'  Working  a  Thick  Coal-seam  in  Bengal,  India.''  By  Mr.  Thomas  Adamson, 
M.I.M.E. 

"  The  Use  of  Carboniferous  Plants  as  Zonal  Indices/'  By  Mr.  E.  A.  Newell 
Arber. 

"  Description  of  the  Lead-ore  Washing-plant  at  the  Grtenside  Mines,  Patter- 
dale."     By  Mr.  Wm.  H.  Borlase,  M.I.M.E. 

•'  The  Gypsum  of  the  Eden  Valley."     By  Mr.  D.  Burns,  M.I.M.  E. 

"  Sinking  by  the  Freezing  Method  at  Washington,  County  Durham."  By  Mr. 
Mark  Ford,  M.I.M.E. 

"Air-compression  by  Water-power:  The  Installation  at  the  Belmont  Gold- 
mine."    By  Mr.  D.  G.  Kerr,  M.I.M.E. 

"  The  Occurrence  of  Gold  in  Great  Britain  and  Ireland."  By  Mr.  J.  Malcolm 
Maclaren,  M.I.M.E. 

"Some  of  the  Considerations  affecting  the  Choice  of  Pumping  Machinery.'' 
By  Messrs.  A.  H.  Meysey-Thompson,  M.I.M.E.,  and  H.  Lupton. 

"The  Geology  of  the  English  Lake  District."     By  Mr.  J.  Postlethwaiu- 

"  The  Utilization  of  Exhaust-steam  by  the  Combined  Application  of  Steam- 
accumulators  and  Condensing  Turbines."     By  Prof.  A  Rateau,  M.I .  M .  E. 
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"Haematite-deposits  and  Haematite-mining  in   West  Cumberland."     By   Mr 
W.  E.  Walker,  M.I.M.E. 

The  papers  printed  in  the  Transactions  during  the  year  are  as 

follows  :  — 

"The  Bock-slide  al   Frank.   Alberta  Territory,  Canada."      By   Mr.  W.   M. 

Brewer,  M.  I.M.  E. 
"  Memoir  of  the  late  William  Cochrane."     By  Mr.  Cecil  A.  Cochrane. 
••  Report   of  the  Delegate  to  the  Conference  of  Delegates  of  Corresponding 

Societies   of   the    British   Association  for  the   Advancement   of   Science, 

Southport,  1903."     By  Mr.  John  Gerrard,  M.I.M.E. 
••The   Action,   Influence  and  Control  of  the   Roof  in   Longwall    Workings." 

By  Mr.  H.  W.  G.   Halbaum,  M.I.M  E. 
Some  Silver-hearing  Veins  of  Mexico."     By  Mr.  Edward  Halse,  M.I.M.E. 
"Notes  on  Mining  in  Ireland."     By  Mr.  G.  H.  Kinahan. 
••Xotes  of  Electric   Tower  applied  to   Winding  in    Main   Shafts."      By  Mr. 

W.  C.   Mountain,  M.I.M.E. 
•  An  Improved  Forced  Method  of  Treatment  of  Low-grade  Copper-ores."     By 

Mr.  J.  J.  Muir,  M.I.M.E. 
"The  Adoption  of  a  Balance-rope  at  Hylton  Colliery."     By  Mr.  T.   E.  Par- 

rington.  Stud.  I.M.E. 
■■  Well-sinking  in  the  Punjab."     By  Mr.  Rob.  R.  Simpson,  M.I.M.E. 
■•  I '..ire-holes  for  Pumping  Purposes."     By  Mr.  Edward  S.  Wight,  M.I.M.E. 
"The  Re-tubbing  of  the  Middle  Pit,  Murton  Colliery,  1903.''     By  Mr.  W.  0. 

Wood.  M.I.M.E. 

The  looms  of  the  Institute  have  been  used  during  the  year 
by  the  Surveyors'  Institution. 


Mr.  Thomas  Douglas,  in  moving  the  adoption  of  the  Eeport 
of  the  Council,  referred  with  regret  to  the  loss  which  the 
Institute  had  sustained  in  the  death  of  no  less  than  twenty 
members  during  the  year.  He  also  drew  attention  to  the  small 
measure  of  support  which  the  Institute  received  in  subscriptions 
from  colliery-owners,  who  derived  considerable  benefit  from  tho 
papers  and  discussions. 

Mr.  J.  B.  Simpson  seconded  the  resolution,  which  was- 
unanimously  agreed  to. 


The  Report  of  the  Finance  Committee  was  read  as  follows  : 
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REPORT    OF    THE    FINANCE    COMMITTEE. 

The  Finance  Committee  submit  herewith  a  statement  of  the 
accounts  for  the  twelve  months  ending  June  30th,  1904,  duly- 
audited. 

The  total  receipts  were  £3,003  15s.  6d.  Of  this  amount,  £27 
was  paid  for  life-composition  in  lieu  of  annual  subscriptions, 
and  £72  13s.  as  subscriptions  in  advance,  leaving-  £2,904  2s.  6d. 
as  the  ordinary  income  of  the  year,  compared  with  £2,739  17s.  2d. 
in  the  previous  year. 

The  total  expenditure  was  £2,757  10s.  Id.  as  compared  with 
£3,726  4s.  4d.  in  the  previous  year.  During  that  year,  how- 
ever, there  was  exceptional  outlay  in  connection  with  the  altera- 
tions to  the  Lecture  Theatre  and  the  Jubilee  of  the  Institute. 
During  the  current  year,  the  further  sum  of  £133  has  been 
paid  in  connection  with  the  alterations  and  furnishing  of  the 
Lecture  Theatre.  An  increased  expenditure  is  shewn  for  print- 
ing, stationery,  postages,  etc.,  and  the  cost  of  the  Library 
Catalogue,  also  in  the  contribution  to  The  Institution  of  Mining- 
Engineers,  due  to  the  increased  membership.  From  the  figures 
shewn  above,  it  will  be  seen  that  the  total  income  exceeded  the 
expenditure  by  £246  5s.  5d.,  and  adding  this  to  the  balance  in 
hand  at  the  beginning  of  the  year,  amounting  to  £169  7s.  10d., 
there  is  a  sum  of  £415  13s.  3d.  to  carry  forward. 

The  names  of  34  persons  have  been  struck  off  the  member- 
ship-list, in  consequence  of  non-payment  of  subscriptions.  The 
amount  of  subscriptions  written  off  was  £172  19s.,  of  which 
£86  Is.  was  for  sums  due  during  the  year  ending  June  30th, 
1904,  and  £86  18s.  for  amounts  which  had  fallen  due  in  previous 
years.  Some  proportion  of  this  will  no  doubt  be  recovered  by 
the  Solicitors,  and  will  be  credited  in  future  years. 

John  B.   Simpson. 

August  6th,  1904. 


The  Retiring  President  (Mr.  W.  O.  Wood)  moved  the  adop- 
tion of  the  Report  of  the  Finance  Committee. 

Mr.    J.    13.    Simpson    seconded    the    resolution,    which    was 
unanimously  adopted. 
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I-  Balance  at  Bankers 

iu  Treasurer's  bands 
..  Outstanding  Accounts  due  from   Authors  for  Excerpts 

Juno  30th',    L904. 

To  Dividend  of  7£  per  cent,  on  179  Shares  of  620  each  in 
the  Institute  and  Coal-trade  Chambers  Company, 
Limited,  for  the  Year  ending  June  30th,  1904  ...     B268  10    0 

..   Interest  on  Mortgage  of  £1,400  with  the    Institute  and 

Coal-trade  Chambers  Company,  Limited      ...         ...         4-9     0    0 

"•ale  of  Transactions 
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1  Member 
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June  30th,  1904. 

By  Annual  Report         

..  Banker's  Charges    ...          

.,  Circulars,  etc. 

„  Cleaning  Wood  Memorial  Hall,  Offices,  etc. 
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34  9 
21  11 

63  14 
29     3 

d.       £ 
6 
0 
11 

4 
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„  Coal-cutting  Committee     ... 

13  15 
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.,    Fire  Insurance 

.,   Fuel 

34  15 

8  16 
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6 
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,,  Furniture  and  Repairs 

.,  Incidental  Expenses 

,.   Lecture  Theatre  :  Alterations 
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47 

3 
5 

0 
3 
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..   Postages — Circulars 
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129  16 

5  18 

3 

.,  Rates  and  Taxes 

7 

..  Rent  of  Offices 

24     8 

6 

..  Reporting  of  General  Meetings  ... 

12  12 

0 

„  Salaries,  Wages,  Auditing,  etc.    ... 

,,   Seymour  Technical  Library 

..   Stationery,  etc. 

„  Subject-matter  Index 
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,,  Translations  of  Papers 
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35     5 
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2  IS 

2     1 

0 
6 

11 
8 
4 
6 

..   Water  Rate... 

4     6 
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By  The  Institution  of  Mining  Engineers     ... 

Less — Amount  paid  by  Authors  for  Excerpts 


By  Balance  at  Bankers 
„  .,        in  Treasurer's  hands 
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1,366  16     7 
14     4     3 


359  18     3 

49  11     0 

6     4 


1,404  17     9 


1,352  12     4 
2,757  10     1 


'i 


415  13     3 


We,  having  examined  the  above  accounts  with  the  books,  vouchers  and 
securities  relating  thereto,  certify  that,  in  our  opinion,  it  is  correct. 

JOHN  G.  BEXSOX  AXD  SONS, 

Chaetered  Accountants. 

Newcastle-upon-Tyne,  July  30th,  1904. 
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REPRESENTATIVES     OX     THE     COUNCIL     OF     THE 
INSTITUTION  OF  MINING  EXGIXEERS,  1904-1905. 

The  Eetiring  President  (Mr.  W.  0.  Wood)  moved,  and  Mr. 
Thomas  Douglas  seconded  a  resolution  that  the  following  gentle- 
men be  elected  as  the  representatives  of  the  Institute  on  the 
Council  of  The  Institution  of  Mining  Engineers  for  the  year 
1904-1905:  — 


Mr.  William  Armstrong. 
Sir  Lowthian  Bell,  Bart. 
Mr.  T.  W.  Benson. 
Mr.  Bennett  H.  Brough. 
Mr.  A.  Gr.  Charleton. 
Mr.  Thomas  Douglas. 
Mr.  G.  C.  Greenwell. 
Mr.  Reginald  Guthrie. 


Mr.  T.  E.  Jobling. 

Mr.  Philip  Kirkip. 
Mr.  C.  C.  Leach. 
Mr.  William  Logan. 
Mr.  Henry  Louis. 
Mr.  H.  W.  Martin. 
Mr.  C4eorge  May. 
Mr.  John  Morison. 
Mr.  Henry  Palmer. 


Mr.  M.  W.  Parringtun. 
Mr.  Henry  Richardson. 
Mr.  A.  R.  Sawyer. 
Mr.  F.  R.  Simpson. 
Mr.  John  Simpson. 
Mr.  J.  B.  Simpson. 
Mr.  John  G.  Weeks. 
Mr.  W.  O.  Wood. 


The  resolution  was  agreed  to. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated  :  — 

Members — 
Mr.    Edward   S.    Fawcett,   Colliery  Manager,   Battle   Hill  House,   Walker- 

upon-Tyne. 
Mr.   Thomas  Campbell  Futers,  Mechanical  Engineer,  Broomhill,  Acklington, 

Northumberland. 
Mr.  Thomas  Spear   Hawkins,   Mining    Engineer,   Millpond   House,   Hayle, 

Cornwall. 
Mr.    Gudbrand   HenrikseN,    Inspector   of    Mines,    Niels    Juels    Gade,    44, 

Christiania,  Norway. 
Mr.  Edward  Janitzky,  Analytical  Chemist  and  Metallurgist,  Pymble,  near 

Sydney,  New  South  Wales,  Australia. 
Mr.  John  James  Joynes,  Mining  Engineer  and  Colliery  Manager.  Ferndale, 

Lydbrook ,  Gloucestershire. 
Mr.  William  Kirkky.  Mining  Engineer,  co  Aire  and  Calder  Navigation, 

Leeds. 
Mr.  William  James  Larke,  Electrical  Engineer, 59,  Hilhnorton  Road,  Rugby. 
Mr.  John    Morris,   Colliery  Manager,  Achddu   Colliery,  Burry  Port,  Caer- 

marthen. 
Mr.  Robert  Nelson,  Engineer,  Western  Villa,  Wallsend-upon-Tyne. 
Mr.  Norman  Nisbet,  Colliery  Manager,  Houghton  Colliery  Office,  Houghton- 

le-Spring,  R.S.O.,  County  Durham. 
Mr.  William  Reginald  Potter,  Electrical  Engineer,  17,  Collingwood  Street,. 

Newcastle-upon-Tyne. 
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Mr.    Robebt    Fi.kmini:    Smith,    Civil    Engineer,    Hunter's    Villa,    Parkside, 

Cleator  Mom-.  Cumberland. 
Mr.   William   Woodend   Smith.   Mining  Engineer,  :>.   Lonsdale  Terrace,  St. 

Bcos.  Cumberland. 
Mr.    AbtHUB    MlCHAEL    Tebby,    Locomotive    and    Inspecting    Engineer,    20, 

Claremont  Place,  G-ateshead-upon-Tyne. 
Mr.   John  Tizzabd,  Electrical  and  Mechanical  Engineer.  48,  Hyde  Terrace, 

i  iosforth,  Newcast  le-upon-Tyne. 
Mr.    PHILIP    lROTSOJS    I'swtn,    Electrical    Engineer.    .">0.   New  Bridge    Street, 

Newcastle-upon-Tyne 
Mr.  Percy  Widdas,  Mining  Engineer,  Beechburn  Grange,  near  Howden-le- 

Wear,  R.S.O.,  County  Durham. 
Mr.    Ethelbebt   Geobge    Woodfoed,   Consulting   Engineer,    P.O.    Box   26, 

Johannesburg,  Transvaal. 

Associ  vik  Member  — 
Mr.  Leonard  J.  Bates,  Oakdene,  Claughton,  Birkenhead. 

Assoc]  \TE  — 
Mr.  Bertram  Atkinson,  Mining  Engineer  and  Colliery  Manager,  2,  Devon- 
shire Terrace,  Newcastle-upon-Tyne. 

Student — 
Mr.   Joseph  Noel  Walker,   Mining  Student,   Durham  College  of  Science, 
Newcastle-upon-Tyne. 

RIEEBS — 

The  Broken   Hill  Peopbietaby  Company,  Limited,  3,  Great  Winchester 

Street,  London,  E.G. 
Messrs.  Osbeck  and  Company,  Newcastle-upon-Tyne. 


DISCUSSION  OF  MR.  W.  0.  WOOD'S  PAPER  ON 
"  THE  RE-TUBBING  OF  THE  MIDDLE  PIT,  MTTRTOX 
COLLIERY,    1903."* 

Mr.  Henry  Lawrence  (Newcastle-upon-Tyne)  said  that  the 
operation  described  in  the  paper  was  a  very  difficult  and 
dangerous  one,  and  he  had  no  doubt  that  the  experience  which 
the  President,  together  with  his  engineer  and  manager,  had  had 
with  previous  difficulties  and  dangers  in  the  same  direction 
t  greal  value.  The  facing  of  the  vertical  joints  of  each 
segment  of  tubbing,  the  bolting  of  the  required  number  into 
a  ring,  metal  to  metal,  and  then  turning  the  horizontal  joints 
of  each  ring  in  a  lathe,  made  the  segment  perfect  in  strength, 
and  avoided  what  sometimes  happened,  namely,  a  blown-out 
segment.  The  iilling  of  the  cement,  so  that  the  joints  of  the 
*   Trans.  Inst.  M.E.,  l!l04.  vol.  xxvii.,  page  H)7. 


DISCUSSION — -RE-TUBBING    AT    MTTRTON    COLLIERY.  15 

cement  should  not  come  opposite  to  a  joint  of  the  tubbing, 
seemed  to  him  to  be  very  ingenious.  He  asked  whether  the 
shaft  was  a  downcast  one  only,  and  what  was  the  temperature 
affecting  the  tubbing.  If  there  was  any  great  heat,  it  would 
probably  affect  the  expansion.  He  also  asked  whether  any 
means  had  been  taken  towards  preventing  decay  on  the  inner 
side  of  the  tubbing,  by  the  use  of  any  kind  of  coating.  The  use 
of  fire-clay  panels  placed  in  the  face  of  the  tubbing  was  necessary 
in  an  upcast  shaft ;  and  his  experience  of  tubbing,  after  a 
number  of  years,  was  that  sometimes  the  gases  were  so  trouble- 
some, that  a  knife  could  cut  what  was  originally  cast-iron. 

Mr.  C.  C.  Leach  asked  whether  any  tests  had  been  made  of 
the  metal  used  in  the  tubbing. 

Air.  W.  0.  Wood,  replying  to  the  discussion,  said  that  the 
temperature  of  the  water  behind  the  tubbing  was  about  50° 
Fahr.  The  middle  pit  was  a  downcast  shaft,  and  was  therefore 
liable  to  the  variations  of  summer  and  winter  temperature.  The 
old  tubbing  was  very  tender,  and  they  adopted  a  means  of 
increasing  the  temperature  during  the  winter  months  by  caus- 
ing some  of  the  air,  in  descending  the  pit,  to  pass  through  radi- 
ators heated  by  the  waste-steam  from  the  engines  on  the  sur- 
face, and  by  this  means  the  temperature  of  the  shaft  (even  in 
extremely  cold  weather)  was  maintained  at  about  4"-2°  Fahr. — 
10  degrees  above  freezing  point.  They  were  veiy  anxious  to 
avoid  any  excessive  cold  in  the  winter,  as  they  were  afraid 
of  the  effects  of  contraction  upon  the  old  tubbing.  The  larger 
radiator,  previously  in  use,  would  now  be  dispensed  with.  A 
radiator  was  also  used  for  increasing  the  temperature  of  the  east 
pit  at  the  same  colliery.  The  segments  of  tubbing  were  coated 
with  a  special  anti-corrosive  fluid  or  paint,  the  tubbing  being 
dipped  into  it  when  hot,  and  the  coating  adhered  very  strongly. 
Both  the  horizontal  and  vertical  joints  were  covered  with  tallow, 
to  prevent  corrosion,  until  they  were  put  into  position.  Every 
piece  of  the  tubbing  was  tested ;  and  it  was  made  to  a  rigid 
specification,  as  to  the  quality  and  mixtures  of  iron.  Special 
bars   were  cast  and  broken  under  test-conditions. 

Mr.  W.  C.  Blackett  asked  whether  any  reliance  was  now 
placed  on  the  old  tubbing. 

VOL    LV.-1SI04-KI05. 
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Mr.  W.  0.  Wood  said  that  the  old  tubbing  was  still  intact  in 
the  pit,  and  reliance  was  placed  on  it.  It  had  been  in 
the  pii  for  7<(  years,  and.  for  the  most  part,  it  was  water-tight. 
There  were  a  few  Leakages,  some  had  been  stopped,  and  it  was 
thought  prudent  to  allow  others  to  continue.  Air  or  gas  might 
accumulate  behind  the  tubbing,  and  unless  it  was  allowed  vent, 
there  was  danger  of  the  tubbing  moving. 

Mr.  \V.  ('.  Blackett  remarked  that  there  might  be  a  little 
doubt  about  the  old  tubbing;  formerly,  it  would  be  wedged  and 
held  in  position  by  the  pressure  of  water  behind  it.  So  long 
as  that  pressure  was  there,  it  would  be  held  tightly,  but  subse- 
quently when  they  had  another  lining,  and  if  the  pressure  of 
water  was  equalized  by  a  possible  space  between  the  old  and  the 
new  tubbing,  the  former  stability  might  be  changed. 

Mr.  AV.  0.  Wood  said  that,  if  the  water-pressure  had  been 
allowed  to  pass  in  front  of  the  old  tubbing,  such  would  have 
been  the  case:  1ml  the  new  lining  was  put  in  front  of  the  old 
one,  and  the  space  between  the  two  linings  was  made  perfectly 
solid  with  cement-concrete,  so  that  the  old  tubbing  and  the 
new  became  practically  homogenous.  The  water-pressure 
remained  on  the  old  tubbing,  which  was  strengthened  by  the 
eeinent-concrete  and  the  new  metal  tubbing. 


DISCUSSION    OF    MR.    A.    A.   ATKINSON'S   PAPER    ON 
WORKING  COAL  UNDER  THE  RIVER  HUNTER," 
ETC.* 

Mr.  A.  A.  Atkinson  (Sydney,  New  South  Wales),  wrote  that 
the  particulars  given  by  Mr.  R.  H.  Brown  with  regard  to  under- 
sea coal  working  at  collieries  under  his  management,  were  very 
interesting.  He  (Mr.  Atkinson)  could  not,  however,  agree  with 
Mi.  Brown  thai  "  the  subsidence  due  to  the  removal  of  a  bed  of 
coal,  6  feet  thick,  would  probably,  under  these  conditions,  soon 
choke  itself,  so  that  there  would  be  no  actual  settling  or  motion 
of  the  strata  for  more  than  100  feet  above  the  seam  ;  and  above 
that  point  the  elasticity  of  the  beds,  already  mentioned,  would 
prevenl   any  rupture. "t 

*  Trans.  Inst.  M.E.,   1902,  vol.  xxiii.,  page  622  ;  and  vol.  xxvi.,  page  254. 
+  Ibid.,  vol.  xxvi.,  page  256. 


DISCUSSION WORKING    COAL    UNDER    THE    RIVER    HUNTER.        17 

Where  a  considerable  area  of  coal  has  been  entirely  excavated 
from  such  a  thickness  of  seam  as  that  referred  to,  and  at  a  depth 
of  about  1,000  feet,  in  ordinary  coal-measures  (as  indicated  by 
the  section),  and  without  any  packing  in  the  goaf,  it  is  usual  to 
find  a  bending  of  the  strata,  and  a  considerable  subsidence  of 
the  surface  ;  but  the  rupture  of  the  rocks  may  not  be  sufficient  to 
let  down  surface-waters.  It  is,  therefore,  probable  that,  in  this 
instance,  the  bed  of  the  ocean  will  be  considerably  lowered,  after 
a  sufficient  area  of  goaf  is  formed  by  the  total  removal  of  the 
coal :  the  process  being  simply  a  bending  of  the  strata  above  the 
point  of  rupture,  which  Mr.  Brown  suggests  will  be  found  about 
100  feet  above  the  seam.  Proof  that  this  subsidence  has  taken 
place  could  probably  be  obtained  by  soundings  taken  after  a 
large  area  of  goaf  has  been  formed.  Subsidence  of  the  surface 
lias  followed  the  removal  of  seams  no  thicker  than  this,  and  at 
a  much  greater  depth. 

If  the  Sydney  Main  seam  admits  of  the  adoption  of  a  good  long- 
wall  system  (and  this  appears  to  have  been  tried),  wherever  the 
total  extraction  of  the  coal  is  intended  in  the  under-sea  working 
of  this  seam,  it  would  probably  be  advisable  to  adopt  that  system 
in  preference  to  bord-and-pillar ;  as  in  longwall  the  possibility 
of  serious  fracture  of  the  strata  is  somewhat  reduced  by  the 
more  gradual  subsiding  of  a  long  face,  and  the  effect  of  packing 
the  goaf.  This  would,  to  some  extent,  reduce  the  possibility 
of  letting  down  feeders  of  water. 

No  rigid  rule  can  be  drafted  for  the  extraction  of  coal  in 
under-sea  workings,  as  so  much  depends  upon  local  conditions.  It 
would  be  interesting,  however,  to  know  at  what  minimum  thick- 
ness of  strata  between  the  seam  and  the  bed  of  the  ocean,  it  is 
intended  to  cease  the  removal  of  pillars  now  formed,  in  the 
collieries  under  Mr.  Brown's  control. 

Dr.  James  R.  M.  Robertson  (Sydney,  New  South  Wales) 
wrote  that  the  interest  taken  in  the  prosecution  of  working 
coal  not  only  under  the  estuary  of  the  Hunter  river,  but  under 
the  bed  of  the  Pacific  Ocean,  at  and  contiguous  to  Newcastle, 
and  the  importance  of  winning  the  same  under  safe  conditions, 
must  be  his  apology  for  offering  a  few  remarks  on  Mr.  Atkinson's 
interesting  paper. 

In  the  vicinity  of  Newcastle,  the  lower  or  Bore-hole  seam, 
aloug   the  ocean   beach,    is   found    at   a    comparatively   shallow 
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depth;  while,  to  the  northwest  and  west,  its  outcrop  crosses  the 
river,  where  it  is  covered  by  a  considerable  thickness  of  sand 
and  detritus  and  a  thick  bed  of  plastic  clay:  then  it  follows  the 
irregular  contour  of  low  undulating  country  some  distance  south 
of  the  Hunter  river. 

Contiguous  to  the  loading-staiths*  on  "'  The  Dyke,"  the 
Bullock  Island  and  Hetton  collieries  have  been  sunk  through 
the  fluviatile  deposits  by  means  of  cast-iron  cylinders  and  have 
tapped  the  coal-seam,  where  it  was  overlain  by  only  a  few 
feet  of  solid  strata,  which,  however,  in  turn  were  overlain  by  a 
bed  of  impervious  clay:  and  to  this  much  of  the  immunity  from 
serious  accidents  as  a  result  of  the  falls  or  crushes  (notwith- 
standing the  conditions  in  the  leases)  that  have  occurred  is 
undoubtedly  due.  To  the  north  and  west  of  these  shafts,  loose 
sea-sand  and  gravel  form  the  roof  of  the  -coal-seam  :  indeed  a  con- 
siderable area,  adjacent  to  Throsby  Creek,  of  thick  coal  was  worked 
under  a  roof  of  sand.f  To  the  rise  of  Stockton  colliery,  the  strata 
overlying'  the  coal-seam  have  been  denuded  away,  and  deposits 
of  sand  and  drift  approach  perilously  close  to  the  coal-seam. 

The  terms  and  conditions  of  the  leases  granted  for  sub-ocean 
coal -mining  appear  to  comply  with  the  recommendations  of  the 
Ferndale  Royal  Commission,  which  first  called  attention  to  the 
necessity  tor  special  provision  in  the  case  of  mining  coal  under 
the  ocean. 

The  Imre-hole  seam,  at  or  contiguous  to  the  ocean  beach  at 
Newcastle,  measures  from  15  to  16  feet  in  thickness,  but  gradu- 
ally thins  towards  the  south.  In  some  of  the  collieries,  such 
a  seam  has  been  worked  for  long  distances  seaward  under  the 
condition  mentioned  by  Mr.  Atkinson.  At  the  Inner  Nobbys, 
the  seam  exists  about  155  feet  under  high-water  mark.  The 
roof  of  this  seam  consists  of  arenaceous  schists,  and  of  coarse 
jointed  sandstones  with  well-developed  facings  or  cleavage- 
planes,  and  is  freely  intersected  by  basalt-dykes. 

Mr.   Atkinson   is  content   to   refer  to    "an    igneous    dyke   at 
Nobbys  "+   (two  prominent  stratified  eminences  that    guard  the 
southern  entrance  of  the  harbour).     As  a  matter  of  fact,  however, 
"a  basalt-dyke"   with  a  north-westerly   trend,    intersects   both 
*  The  hydraulic  cranes  where  coal  is  shipped. 
t  Trans.  Inst.  M.E.,  1902,  vol.  xxiii.,  plate  XXX.,  page  660. 
X  Ibid.,  vol.  xxiii.,  page  625. 
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the  <  Miter  and  Inner  Nobbys,  and  there  are  suspicions  of  another 
in  the  shallows  between  these  points,  while  at  comparatively 
short  intervals  to  the  south,  several  basalt-dykes  intersect  the 
shelving  sea-beach  and  sea-cliffs.  These  cross  the  harbour,  and 
have  worked  woeful  havoc  with  the  coal-seams  in  the  Hetton  and 
Stockton  collieries. 

Mr.  Atkinson  very  properly  pointed  out  that  there  is  nothing 
novel  in  working  coal-seams  under  the  bed  of  the  ocean.  A  large 
proportion  of  coal  is  obtained  under  the  ocean  in  Japan;  and 
extensive  workings  of  coal  are  being  carried  on  under  the  sea 
in  Nova  Scotia.  For  many  years,  coal-workings  have  been  con- 
ducted for  long  distances  under  the  Irish  Channel  (in  one  case 
with  disastrous  results),  under  the  Firth  of  Forth,  and  especi- 
ally under  the  German  Ocean  at  the  large  and  well-conducted 
collieries  of  Cambois,  Cowpen  and  others.  In  one  case,  a  very 
heavy  feeder  of  salt-water  was  tapped  in  a  mine  driven  through 
a  basalt-dyke  nearly  GOO  feet  under  high-water  mark,  and  many 
similar  instances  were  known  to  the  Ferndale  Royal  Commission 
when  they  framed  their  report  about  eighteen  years  ago.  Since 
then,  similar  occurrences  have  been  experienced  here.  On  the 
Northumberland  coast  of  Great  Britain,  the  Department  of 
Woods  and  Forests  have  been  advised  to  limit  coal-workings 
under  the  German  Ocean  to  situations  where,  above  a  seam 
3  feet  thick  that  is  worked,  there  is  a  minimum  thickness  of  300 
feet,  and  in  another  case,  where  a  similar  coal-seam  is  worked,  a 
minimum  of  270  feet  of  solid  strata  must  be  left  above  the  seam. 
In  that  area,  the  bed  of  the  ocean  consists,  he  understood,  of 
stiff  bluish  clay,  while  there  are  no  basalt-dykes  and  faults  are 
few. 

In  Newcastle,  Xew  South  Wales,  the  coal-seam  is  thick,  with 
a  jointy  arenaceous  roof,  with  facings  that  cut  through  the 
stratified  beds,  and  both  are  broken  and  are  freely  intersected 
by  basalt-dykes,  which  readily  decompose  on  exposure.  The 
ocean-bed,  so  far  as  he  (Dr.  Robertson)  is  aware,  consists  of  sand 
and  comminuated  fragments  of  shells,  etc. 

The  author  stated  that  the  Department  of  Mines  stipulated 
for  a  thickness  of  120  feet  of  strata  above  the  ocean  coal  to  be 
worked.  Xo  reasons  are  adduced  for  this  limit  of  thickness,  so 
much  less  than  that  considered  necessary  in  Great  Britain. 
It  can  scarcely  be  considered   sufficient  because  a   certain   size 
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of  pillar  and  of  bords  have  hitherto  resisted  crushing.  In 
some  of  the  harbour  and  ocean  collieries,  extensive  falls  of  roof 
and  crushes  of  pillars  have  occurred  where  such  conditions  pre- 
vailed, aud  it  is  manifest  that  in  large  areas  of  such  collieries 
nothing  approaching  150  feet  of  solid  strata  existed  above  the 
coal-seam.  In  these  collieries,  or  in  some  of  them,  sand  aud  salt- 
water to  an  alarming  extent  have  come  down  from  the  roof. 
In  consequence  of  such  occurrences,  at  least  one  extensive  dis- 
trict has  been  enclosed  and  abandoned.  There  are  really  no 
satisfactory  solid  sound  strata  above  the  coal-seam  at  Xo.  3 
Stockton  shaft,  while  a  short  distance  to  the  north  the  superin- 
cumbent strata  may  be  expected  to  be  entirely  denuded. 

He  (Dr.  Robertson)  is  convinced  that  120  feet  of  such  strata, 
broken  as  they  are  by  basalt-dykes  and  "  thills  '*  injected  or 
interbedded  with  the  coal-seam  and  strata,  are  insufficient  pro- 
tection for  the  safe  working  of  these  collieries  or  insufficient,  at 
all  events,  to  allay  public  anxiety. 

For  upwards  of  1  mile  south  of  Newcastle,  the  depth  of  the 
Bore-hole  seam  does  not  exceed  175  feet  under  high-water  mark. 
Between  Shepherds  Hill  (on  which  the  higher  portion  of  the  city 
is  built)  and  the  Newcastle  Company's  colliery  is  a  broad 
depression,  the  surface  being  little  above  sea-level  and  filled 
with  thick  deposits  of  sand  This  is  evidently  an  ancient  mouth 
of  the  Htmter  river,  or  of  an  estuary  that  joined  that  of  the 
Hunter.  At  the  Australian  Agricultural  Company's  Hamilton 
collieries,  the  depth  of  this  sand  nearly  approaches  the  horizon 
of  the  coal-seam;  and,  in  all  probability  this  depth  will  be  con- 
tinued seaward.  He  (Dr.  Robertson)  is  not  aware  that  the 
depth  of  this  sand  has  been  accurately  ascertained  on  the  sea- 
coast  or  under  the  ocean,  which  is  leased  for  working  coal. 

While  the  provisions  of  the  leases  as  to  the  size  of  pillars 
and  width  of  bords,  if  observed,  may  be  sufficient  for  coal  so 
shallow  as  the  seams  described,  more  ample  provisions  for 
-1  rength  and  security  are  obviously  required  in  collieries  where 
the  depth  is  greater,  especially  where  the  surface-deposits  are 
thick. 

In  his  (Dr.  Robertson's)  opinion,  the  chief  danger  in  work- 
ing this  thick  coal-seam  under  the  bed  of  the  Pacific  Ocean,  at 
or  near  Newcastle,  will  be  found  in  the  jointed  or  fissured  strata 
overlying  the  coal-seam,   the  probable   absence   of  clay   on   the 
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Tied  of  the  ocean,  the  weakening  influence  of  the  intrusions  of 
basalt,  and  the  possibility  of  narrow  crevices  in  the  strata 
similar  to  those  that  intersect  the  rocky  ridges  adjacent  to  the  sea. 

If  for  thin  seams  of  coal,  not  intersected  by  basalt  or  faults 
and  with  favourable  conditions  of  the  sea-bottom,  a  depth  of  270 
and  300  feet  is  considered  necessary  in  Great  Britain,  it  is  not 
very  clear  why  in  the  light  of  recent  events  only  120  feet  should, 
under  less  advantageous  conditions  existing  here  (New  South 
Wales)  and  with  practically  no  detailed  knowledge  of  the  sea- 
bottom,  be  considered  sufficient  protection  to  collieries  and  the 
lives  of  the  workmen. 

The  fact  of  sand  and  salt-water  coming  down  from  falls  in 
the  roof  or  from  fissures  in  dykes  is  not  pleasant  to  contemplate ; 
and  he  (Dr.  Robertson)  thought  that  this  suggests  more 
stringent  provisions  than  those  contained  in  the  present  leases. 
The  unknown  condition  of  the  sea-bottom  is  a  matter  of  import- 
ance, not,  in  his  opinion,  sufficiently  emphasized  in  Mr.  Atkin- 
son's valuable  paper. 

In  connection  with  this  subject  it  is  fitting  to  mention  that 
the  workings  of  several  of  the  inland  collieries  communicate  with 
those  undermining  the  ocean-bed,  so  that  a  possible  catastrophe 
would  not  be  confined  to  one,  but  would,  in  all  probability, 
extend  to  several  collieries.  The  dire  effects  would  be  far- 
reaching. 

The  history  of  undersea  workings  in  Xew  South  Wales  had 
of  late  years  supplied  object-lessons  sufficiently  grave  to  justify 
a  revision  of  the  present  leasing  conditions  of  the  undersea 
coal,  in  order  to  ensure  that  measure  of  safety  which  is  necessary 
or  essential  to  such  undertakings  ;  and  to  satisfy  the  desire  of  the 
public  and  contiguous  mine-owners  that  everything  that  can 
conduce  to  safety  is  being  enforced,  and  that  all  reasonable  pro- 
visions calculated  to  prevent  accidents  are  being  applied. 

He  (Dr.  Robertson)  thought  that  Mr.  Atkinson  deserved  the 
thanks  of  the  members  for  his  timely  and  valuable  paper. 

Mr.  William  Humble  (Senior  Inspector  of  Collieries)  wrote 
that,  since  Mr.  Atkinson's  valuable  paper  was  written,  the 
following  points  of  general  interest  had  been  met  with  in  the 
winking  of  river  and  sea  coal  in  Xew  South  Wale-. 

Vertical  bore-holes  into  the  roof  of  one  of  a  pair  of  winning 
places,    218    feet    below    high-water    mark,    proved    sand    and 
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shingle,  15,  26,  24,  26  and  35  feet  above  the  seam,  and  this 
promptly  determined  the  stoppage  of  the  places.  Adjacent 
thereto,  where  the  cover  is  238  feet  thick,  a  small  fall  of  roof 
in  a  narrow  bord,  10  or  12  feet  wide,  let  in  some  water 
accompanied  by  a  little  sand.  Holes  bored  in  the  roof,  on  both 
sides  of  this  fall  (one  on  the  inbye-side,  and  close  to  the  weak 
Bpot)  after  the  fall  occurred,  proved  good  hard  stone  for  the 
length  oJ  each  hole,  from  30  to  50  feet.  Finally,  a  brick-dam, 
9  feet  thick,  was  built:  and,  on  completion,  a  gauge  placed 
thereon  indicated  a  pressure  of  67  pounds  per  square  inch  or 
a  head  of  157  feet. 

In  another  part  of  the  mine,  not  under  the  sea,  but  probably 
subject  to  its  influence,  a  sheth  of  bords  was  stopped  on  reach- 
ing what  had  apparently  been  one  of  the  old  channels  referred 
to  in  Mr.  Atkinson's  paper.  In  several  places,  a  mixture  of 
sand  and  clay,  together  with  the  decomposed  trunk  of  a  tree, 
made  its  appearance;  and,  in  one  place,  clay  replaced  part  of 
the  seam.  The  thickness  of  cover  was  186  feet.  The  places 
were  barred  off  by  barricades  composed  of  props  and  slabs,  with 
mine-debris  packed  between.  These  barricades  acted  very 
efficiently  in  arresting  the  sand  and  soft  clay,  where,  with  a 
little  water,  there  was  a  tendency  of  some  of  the  falls  to  "  run." 
Yery  little  water,  however,  came  off.  Prior  to  the  stoppage  of 
these  places,  and  some  time  before  the  falls  occurred,  roof-holes 
had  been  bored,  indicating  the  presence  of  fairly  thick  beds  of 
clay.  In  one  hole,  the  section  was  as  follows :  — Boulder  clay, 
3  feet ;  strong  dry  clay,  24  feet ;  shale,  1  foot ;  clay,  1  foot : 
shale,  12  feet;   and  coal  and  bands,  4A  feet. 

In  another  mine,  a  little  water  issued  from  a  fissure  in  the 
floor  of  a  narrow  bord  at  the  leader  of  a  rise  fault,  the  throw 
of  which  is  estimated  to  be  30  to  35  feet.  As  this  and  its 
accompanying  place  were  then  at  the  cover-limit  of  120  feet, 
they  were  barred  off  with  brick-dams.  Little  or  no  water  has 
ever  been  made  in  this  area,  the  quantity  here  referred  to,  being 
only  about  6  or  8  gallons  per  minute. 

In  a  third  mine,  a  coarse  sand  was  found  at  a  height  of 
15  feet  in  a  roof-hole,  in  one  of  the  winnings,  where  the  cover 
is  about  200  feet  thick.  The  hole  passed  through  15  feet  of 
sand,  and  was  then  stopped;  and  tne  extension  of  work  in  this 
direction  has   in   consequence   been   abandoned.     There   is  very 
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little  water,  and  none  issued  from  the  bore-hole.  This  occur- 
rence took  place  about  87  chains  south  of  "Walsh  island,  where. 
two  or  three  years  ago,  a  bore-hole,  put  down  from  the  surface, 
proved  the  seam  to  have  been  entirely  removed  :  alluvial  deposits 
were  found  resting-  directly  on  the  hard-grey  sandstone  floor  so 
characteristic  of  the  Bore-hole  seam. 

Quite  recently,  in  another  pair  of  winning  places  in  the 
same  mine,  an  open  fissure,  containing  water,  was  proved  by  a 
horizontal  advance  hole,  which  was  bored  33  feet  through  dyke- 
stone  and  the  attendant  cinder-coal.  One  of  the  provisions  of 
the  Crown  lease,  under  which  the  coal  is  worked,  requires  that 
the  holes  shall  be  bored  at  least  10  feet  in  advance  of  the  face : 
but  the  manager  had  decided  to  prove  the  thickness  of  the 
dyke  and  the  distance  to  be  driven  to  get  at  the  undamaged  coal 
beyond,  before  commencing  to  drive  through  it.  In  doing  this, 
the  water  was  found  at  33  feet,  and,  on  the  hole  being  fitted  with 
a  pipe,  a  gaitge  placed  thereon  recorded  a  pressure  of  87  pounds 
per  square  inch.  Later  on,  however,  another  hole  registered 
a  pressure  of  only  55  pounds  per  square  inch.  In  all,  four 
holes  were  bored  in  these  two  places,  all  getting  the  water  at 
about  the  same  distance.  The  last  hole  was  designedly  sloped 
upwards,  in  order  to  get  into  the  roof-stone  beyond  the  dyke. 
One  of  the  four  pipes,  on  being  opened,  ran  water  at  the  rate 
of  about  20  gallons  per  minute,  but  as  all  of  the  holes  have 
not  been  opened  at  the  same  time  the  total  feeder  has  not  been 
measured.     The  cover  is  236  feet  thick. 

These  few  details  will,  it  is  hoped,  be  of  interest  to  members 
concerned  in  the  winning  and  working  of  under-sea  coal.  Such 
coal,  in  the  northern  district  of  New  South  Wales  lies,  unfortun- 
ately, at  shallow  depths,  probably  nowhere  exceeding  300  or 
310  feet,  and  its  winning  has  entailed  great  care  and  watch- 
fulness on  the  part  of  the  manager  and  officials  of  each  mine. 
Since  1890  or  1891,  when  one  life  was  lost  in  a  small  mine  at 
Tighes  Hill  by .  the  sudden  incursion  of  tidal  water  from 
Throsby  creek,  there  have  been  no  casualties  in  the  prosecu- 
tion of  sea-coal  working,  a  fact  which  reflects  favourably  on  the 
persons  responsible  for  the  management  of  the  mines  and  the 
safety  of  the  workmen. 

Mr.  Wm.  B.  Pexdletox  (Corrimal,  N.S.W.)  wrote  that  the 
principal  feature  of  Mr.  Atkinson's  paper  was  an  exposition  of 
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the    comparatively    narrow    margin    of   security,    given    by   the 

limited  thickness  of  cover  in  every  instance.  The  safe  working 
of  the  mines  would  be  a  severe  tax  upon  the  ability  of  the 
colliery  managers,  more  especially  when  under  the  waters  of  the 
Pacific  Ocean.  Perhaps  one  of  the  greatest  dangers  to  which 
submarine  mining-  was  subject  was  that  of  erosion;  this  might 
only  occur  in  isolated  areas  wearing  away  the  roof  in  a 
dangerously  thin  degree,  or  it  might  take  the  form  of  a  "  wash- 
out "  as  it  was  locally  termed.  The  partial  thinning  of  the 
roof  was  probably  the  most  serious  danger,  because  of  its 
liability  to  be  unsuspected;  the  roof  might  be  sufficiently 
tenacious  to  permit  the  extraction  of  even  a  considerable  quantity 
of  coal,  but  eventually  it  might  collapse,  and  then  the  workers' 
retreat  would  be  cut  off,  with  a  certainty  of  pecuniary  loss  to 
the  proprietor,  and  possibly  something  worse  to  the  workmen  : 
such  disasters  had  happened  in  the  district,  even  where  the 
narrowest  of  headings  was  the  scene  of  collapse. 

In  the  discussion  upon  the  paper,  Mr.  Thomas  Bell  recom- 
mended a  reduction  of  the  width  of  the  working-places :  such 
a  reduction  from  24  feet  to  12  feet  was  certainly  in  the  correct 
direction  to  secure  safety,  but  when  the  collapse  of  roof  men- 
tioned in  the  last  paragraph  was  known  to  occur  in  a  heading, 
1 1  nly  8  feet  wide,  it  was  easily  seen  that  working-places  of 
profitable  width  did  not  afford  absolute  security. 

Almost  absolute  security  could  be  attained  bj-  following  the 
direction  of  Mr.  H.  M.  Cadell,  who  recommended  the  re-filling 
of  the  wastes  with  sand.  Such  "  stowing  "  would  give  a  pel- 
fed  sense  of  safety  to  the  underground  worker,  and  cost  no 
more  than  an  adequate  insurance-premium  to  the  owners.  Mr. 
Cadell  had  pointed  to  the  "flushing''  in  the  coal-mines  of 
Pennsylvania,  as  an  illustration  of  his  suggestion:  water  in  this 
being  an  absolute  necessity,  on  account  of  the  variable 
specific  gravity  and  size  of  the  particles  transported. 

In  the  case  of  sand  being  substituted  for  culm,  the  engineer 
had  a  material  to  manipulate,  which  had  entirely  different 
characteristics ;  its  particles  did  not  vary  much  in  size  and 
still  less  in  specific  gravity,  all  being  properties  which  were 
admirably  adapted  to  the  conveyance  by  air  under  pressure.  It 
appeared  that  the  substitution  of  air  for  water  would  overcome 
the  insuperable  difficulty  of  expense  :  as  a  vehicle  for  the  trans- 
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port,  of  the  materials  mentioned,  no  one  would  deny  the 
superiority  of  water,  but  its  advantages  were  more  than  offset 
by  the  necessity  of  pumping  it  back  to  the  surface.  It  would 
be  noted  how  even  small  quantities  of  water  inconvenienced  the 
operations  of  a  mine  in  the  case  of  Hetton  colliery.  Sand  was 
especially  easy  to  move  by  air-currents,  and  this  had  been 
observed  in  the  district  of  Newcastle,  by  every  engineer  for 
many  years  past.  Large  sums  of  money  had  been  spent  in 
mitigating  the  evil  effects  of  sand-movement  by  atmospheric 
influences. 

Mr.  Jesse  Gregsox  wrote  that  little  more  could  be  said  about 
the  subject  until  further  knowledge  was  gained  by  extended 
workings  under  the  sea-bed.  At  present,  it  would  seem  that  the 
Dudley  and  other  collieries,  situated  8  or  10  miles  south  of 
Newcastle,  would  be  better  able  to  work  the  sea-coal  than  their 
neighbours,  as  they  had  more  cover.  Nearer  Newcastle,  the 
cover  quickly  diminished,  owing  to  the  rise  of  the  seams  and  the 
dip  of  the  sea-bed. 

DISCUSSION    OF    MR.    R.    R.    SIMPSONS    PAPER    ON 
"WELL-SINKING    IN    THE    PUNJAB."* 

Mr.  F.  L.  G.  Simpson  (Mohpani  Mines,  India)  wrote  that 
the  method  of  sinking  through  sands  and  quicksands,  described 
by  Mr.  R.  R.  Simpson,  was  not  in  use  among  the  native  well- 
sinkers  of  the  Central  Provinces,  so  far  as  he  was  aware.  In 
one  respect,  their  practice  resembled  that  of  the  Punjab, 
namely: — In  sinking  to  considerable  depths,  through  sandy 
clays,  and  even  through  sands  with  very  little  clay,  without 
any  means  of  securing  the  sides.  In  a  recent  case,  under  his 
notice,  a  native  contractor  well-sinker  sank  a  well,  8  feet  in 
diameter,  to  a  depth  of  45  feet  in  sand,  slightly  mixed  with 
clay,  without  inserting  any  support  for  the  sides.  The  con- 
tractor then  put  in  a  walling-crib,  and  built  the  brick-walling 
13  inches  thick,  to  the  surface,  without  any  accident,  except  a 
few  dozen  baskets  of  stuff  falling  off  near  the  bottom,  where  it 
was  just  beginning  to  be  damp.  The  contractor  next  con- 
tinued sinking,  at  the  reduced  diameter  of  the  well,  after  driv- 
ing iron-bars  into  the  sides  below  the  crib,  and  sank  about 
*  Trans.  Inst.  M.E.,  1903,  vol.  xxvi.,  page  47 
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20  feel  further  (again  without  using  any  support  for  the  sides), 
where  he  met  water,  and  walled  up  at  a  further  reduced  diameter 
with  walling  9  inches  thick,  to  the  first  walling-crib.  The 
whole  proceeding  was  quickly  carried  out,  and  this  accounted 
for  the  success  of  a  method  that  would  not  he  even  thought 
"t  by  any  experienced  European  sinker,  and  that  often  failed 
with  the  Indian. 

The  Punjab  system,  except  for  the  risk  of  not  securing  the 
upper  portion  while  sinking,  appeared  to  be  practically  equal 
to  any  European  method  employed  for  the  same  purpose. 

Mr.  George  A.  Stoxier  (Chief  Inspector  of  Mines  in  India) 
wrote  that  Mr.  R.  R.  Simpson  described  the  method  of  sinking 
in  dry  or  slightly  wet  sand.  When  the  water  could  not  be  kept 
mit  of  the  well  by  pumping  or  lifting,  the  Indian  native  in 
Bengal  and  Punjab  used  a  jham  to  excavate  the  sand  or  clay, 
and  allowed  the  cylinder  to  sink.  This  tool,  a,  was  made  of 
wi  ought-iron,  hoe-like  in  form  (28  inches  to  36  inches  long  and 
26  inches  wide),  with  a  sharp  lower  edge,  and  fitted  with  two 
iron-rods,  12  inches  in  length,  which  corresponded  to  the  handle 
of  a  bucket  and  came  from  the  upper  and  lower  edges  to  an  iron- 
ring  :  a  rope,  l>.  was  attached  to  the  latter  and  passed  round  a 
wooden  jack-roll,  c,  or  over  a  pulley  at  the  surface.  The  jham, 
'/.  was  lowered  into  the  well  and  worked  into  the  sand  by  the 
well-sinkers,  who  dived  under  the  water  to  a  maximum  depth  of 
L3  feet  or  pressed  on  a  long  wooden  pole,  d,  20  or  30  feet 
in  length,  fitted  into  an  iron-socket  at  the  upper  edge  of  the 
jham.  On  the  removal  of  the  pole,  the  jham  and  its  load  of  sand 
were  wound  to  the  surface  by  the  aid  of  the  jack-roll  (Figs.  1  and 
2.  Plate  V.).  For  excavating  wells,  for  the  foundations  of 
important  bridges,  in  very  wet  ground,  Europeans  had  used  an 
improved  form  of  the  jham;  but  in  recent  years  it  had  been 
abandoned  in  favour  of  dredges  and  sand-pumps  or  iron-cylinders 
supplied  with  compressed  air. 

In  some  districts,  the  wooden  curb  was  composed  of  small 
bamboos,  which  were  split  in  two,  wound  spirally,  and  tied 
securely  to  small  pieces  of  bamboo  placed  radially  underneath: 
and  the  interstices  were  filled  with  grass.  For  square  wells,  the 
bamboos  were  laid  side  by  side,  and  tied  to  short  strips  placed 
underneath,  being  also  strengthened  by  lashing  at  the  corners. 
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The  lining  of  brickwork  or  masonry  was  set  in  thin  clay  or 
mortar — the  eyes  of  the  divers  were  said  to  suffer  from  the  use 
of  the  latter — and,  in  some  districts,  straw-ropes  were  tightly 
wound  round  the  walls  to  keep  the  bricks  in  position  while  the 
cylinder  was  sinking. 

The  Persian  wheel  was  in  common  use  in  the  Punjab,  and 
might  be  single  or  double.  The  actual  discharge  of  the  latter  was 
generally  stated  to  be  nearly  three  times  as  much  as  the  former, 
and  to  be  about  1,200  gallons  per  hour.  In  the  Central  Pro- 
vinces, single  wheels  were  worked  by  manual  labour.  The 
drum  (4  feet  long  and  3A  feet  in  diameter)  was  skeleton  in  form, 
with  open  ends.  A  wooden  shaft,  8  inches  in  diameter  at  the 
centre  and  tapering  to  3  inches  at  the  ends,  was  fitted  with  three 
sets  of  wooden  arms  or  spokes  (five  in  each  set)  at  the  centre, 
supporting  ten  horizontal  longitudinal  bars  2  inches  in  diameter, 
the  ends  of  which  were  kept  in  position  by  ten  small  flat  pieces  of 
wood,  forming  the  flanges  of  the  drum.  Two  endless  two- 
stranded  ropes  (^  inch  in  diameter  and  spaced  7  inches  apart) 
passed  over  the  drum  and  carried  earthenware  jars,  each  of  which 
was  tied  by  rope  to  two  small  horizontal  sticks  thrust  between 
the  strands  of  the  endless  ropes.  A  man,  who  sat  on  a  plank  at 
a  convenient  height,  pressed  on  the  longitudinal  bars  with  his 
hands  and  feet,  and  caused  the  drum  to  rotate,  raising  the  jars 
to  the  surface,  where  they  were  emptied  of  their  contents  (Figs. 
3  and  4,  Plate  V.). 

DISCT  SSSION  OF  MR.  J.  M.  MACLAREN'S  PAPER  ON 
"  THE  OCCURRENCE  OF  GOLD  IN  GREAT  BRITAIN 
AND  IRELAND."* 

Mr.  J.  Postlethwaite  (Keswick)  wrote  that  he  had  read 
Mr.  Maclaren's  paper  with  much  interest,  the  more  so  because 
in  February.  1^79,  he  had  read  a  paper  on  "  Gold-mining  in 
Britain  "  before  the  members  of  the  Keswick  Literary  and 
Scientific  Society,  treating  of  the  same  localities,  but  in  a  much 
less  exhaustive  manner.  On  that  occasion.  Mr.  J.  Clifton  Ward, 
who  was  present,  exhibited  a  small  piece  of  glass  to  which 
were  attached  a  number  of  flakes  and  grains  of  gold,  which  had 
been  extracted  from  quartz  obtained  from  a  mineral  vein  in 
Borrowdale,  Cumberland. 

*  Trans.  Inst.  M.  E.,  1903,  vol.  xxv.,  page 435  ;  and  1904,  vol.  xxvii.,  page  126. 
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The  invention  and  construction  of  the  Berdan  machine  for 
gold-recovery  in  L853  (mentioned  by  Mr.  Maclaren*)  caused 
many  mine-proprietors  to  examine  more  minutely  the  mineral 
constituents  of  the  veins  in  their  various  properties,  and  samples 
of  quartz  and  gossan  were  sent  from  Brandlehow  mine,  on  the 
smith-western  margin  of  Derwentwater,  for  treatment  in  that 
machine;  the  result  being  thai  gold  was  found  in  both  the  quartz 
and  gossan,  the  latter  yielding  the  greater  quantity,  but  neither 
of  them  containing  sufficient  to  pay  for  extraction.  Attempts 
were  also  made  at  that  time  to  rind  gold  in  gravels  and  alluvial 
deposits  in  the  neighbourhood  of  Keswick,  Butterniere  and 
Loweswater,  but  there  is  no  properly  authenticated  record  of 
gold  having  been  found  in  any  alluvial  deposit  in  the  districts 
named. 

With  regard  to  the  copper-ores  raised  at  Goldscope  mine,  in 
the  reign  of  Queen  Elizabeth,  the  old  records  contain  abundant 
proof  thai  the  ore  yielded  gold  in  considerable  quantities.  Indeed, 
evidence  was  given  by  experts  at  the  hearing  of  the  great  law- 
suit between  the  Queen  and  Earl  Percy,  that  the  gold  contained 
in  the  ore  was  of  greater  value  than  the  copper  with  which  it 
tssociated.  Goldscope  mine  was  reopened  as  a  copper- 
mine  in  1847,  but  so  far  as  he  (Mr.  Postlethwaite)  had  been  able 
to  ascertain,  no  gold  was  obtained  from  the  ore  raised  at  that 
time;  nor  was  there  any  reference  to  gold  in  the  records  respect- 
ing the  working  of  the  mine  from  1690  to  1715  and  onward: 
copper  being  the  only  product  mentioned.  In  all  probability 
there  was  the  same  irregularity  in  the  quality  of  the  copper-ore 
in  Goldscope  vein  as  had  been  found  to  prevail  in  quartz-veins 
in  the  Clogan,  Dol-y-frwynog,  Cwm  Eisen  and  other  Welsh 
mines.  In  these,  the  rich  auriferous  quartz  occurred  in  detached 
shoots  or  inns,  while  the  intervening  portions  contained  little 
or  no  gold  :  and  one  might  reasonably  infer  that  in  like  manner 
the  copper-pyrites  worked  by  the  German  miners  in  the  open  cuts 
and  shallow  workings  at  Goldscope  was  richly  auriferous,  but 
that  little  or  no  gold  bad  been  found  in  the  ore  obtained  from 
other  parts  of  the  mine.  Similar  conditions  had  actually  been 
observed  in  the  Coniston  Mine.  Mr.  Charles  E.  De  Ranee  stated 
that  when  he  was  engaged,  more  than  twenty  years  ago,  as  an 
officer  of  the  Geological  Survey  in  the  southern  portion  of  the 
*    Tram.  Inst.  M.E.,  1903,  vol.  xxv.,  page  443. 
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English  Lake  District,  he  discovered  visible  gold  in  one  of  the 
veins  of  the  Coniston  copper-mine.  He  further  stated  that  the 
specimens  of  this  ore  were  examined  by  Sir  Andrew  Ramsey, 
Sir  Warington  W.  Smyth,  Dr.  John  Percy  and  other  experts,  all 
of  whom  confirmed  his  identification:  and  yet  it  does  not  appear 
that  any  further  production  of  gold  followed  that  discoveiy,  nor 
is  there  any  previous  record  of  gold  having  been  found  in  that 
mine  during  its  lengthened  history  of  nearly  2,000  year-. 

One  of  the  most  striking  features  connected  with  British 
gold-mining  consists  in  the  varied  conditions  under  which  the 
precious  metal  occurs.  In  geological  time,  it  ranges  from  Lower 
Ordovician  to  Lower  Carboniferous ;  and  it  is  found  in  many 
localities,  sometimes  in  its  native  state,  and  also  associated  with 
a  large  number  of  other  minerals. 
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THE    NORTH    OF    ENGLAND    [NSTITTJTE    OF    MIXING 
AND    MECHANICAL    ENGINEERS. 


EXCURSION    MEETING, 

Held  from  September  19th  to  23rd,   1904. 


The  President  (Mr.  Thomas  William  Benson)  and  the 
Council  received  the  members  of  the  Association  des  Ingenieurs 
sortis  de  L'Ecole  de  Liege  and  the  members  of  the  Institute,  in 
the  Wood   Memorial  Hall,   on   September  19th,  1904. 

The  President  extended  a  cordial  invitation  to  the  Xorth 
of  England  to  their  friends  from  "across  the  water."  He 
assured  them  that  they  were  visiting  a  very  ancient  city,  and 
one  of  the  oldest  coal-fields  in  the  world.  He  hoped  that  their 
vi-it  would  be  pleasant  and  instructive,  and  that  the  programme 
nt  visits  in  collieries  ami  works  would  meet  with  their  approval. 
The  Institute  felt  extremely  obliged  to  the  various  manufacturers 
and  colliery-owners  of  the  district  for  so  kindly  placing  their 
works  at  the  disposal  of  that  company. 

Mr.  A.  L.  Steavexsox,  in  supporting  the  welcome,  said  that 
they  had  often  been  told  that  the  gentlemen  on  the  other  side 
of  the  Channel  and  the  other  side  of  the  Atlantic  had  gone  far 
ahead  of  them  in  this  country.  He  for  one  never  believed  it, 
and  he  thought  that  they  might  take  that  visit  from  Belgian 
engineers  as  a  testimony  that  there  was  still  something  interest- 
ing and  instructive  to  see  in  Great  Britain.  After  they  had  gone 
round  their  collieries,  they  would  conclude  that  this"  country 
was  in  no  wise  behind  its  rivals.  He  had  been  in  Belgium, 
but  he  hail  not  been  down  any  of  the  pits,  he  understood,  bow- 
ever,  that  there  the  coal-seams  were  lying  too  awkwardly  to  be 
worked  economically.  Here,  things  were  different,  there  was 
<till  an  immense  quantity  of  coal  in  this  country,  if  it  could  be 
worked  economically;  but  as  they  got  deeper  down  and  had 
large  bodies  of  water  to  deal  with,  possibly  working  would 
become    more    difficult.        With    their   increased    knowledge    of 
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engineering  and  tlie  assistance  of  their  colleges,  they  hoped  to 
be  able,  despite  such  difficulties,  to  keep  their  place  among  the 
nations  of  the  world. 

The  Sheriff  of  Newcastle  (Mr.  William  Cowell),  who 
apologized  for  the  absence  of  the  Mayor,  and  joined  officially  in 
the  welcome  to  Newcastle,  said  that  they  had  on  the  Tyne  many 
different  manufactures  of  which  they  were  very  proud,  and  he 
hoped  that  the  members  would  take  the  opportunities  afforded 
of  seeing  them. 

Mr.  Jules  Magery  (President  of  the  Association  des 
Ingenieurs  sortis  de  l'Ecole  de  Liege),  in  returning  thanks, 
expressed  his  deep  sense  of  the  honour  paid  them,  and  the  wish 
that  a  profitable  meeting  during  the  forthcoming  few  days  would 
eventuate. 


The  following  notes  record  some  of  the  features  of  int<      - 
seen  by  visitors  to  collieries,  works,   etc.,   which  were,   by  kind 
permission  of  the  owners,  open  for  inspection  during  the  course 
of  the  Xewcastle-upon-Tyne  meeting  on  September  19th,  20th, 
21st,  22nd  and  23rd,  1904:  — 
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The  first  sod  of  the  Theresa  or  south  shaft  was  cut  by  the 
Marchioness  of  Londonderry,  and  that  of  the  Castlereagh  or 
north  shaft  by  Viscount  Castlereagh  on  August  26th,  1899. 

Sinking  operations  were  commenced  on  April  17th.  1900. 
The  shafts,  which  are  to  be  sunk  to  a  depth  of  about  1,800  feet, 
will  be  20  feet  in  diameter,  when  completed. 

Theresa  Pit. — The  Theresa  shaft  has  been  sunk  to  a  depth  of 
354  feet,  the  first  96  feet  being  lined  with  bricks  and  225  feet 
with  cast-iron  tubbing.  The  first  wedging-crib,  put  in  at  a 
depth  of  194  feet,  reduced  the  feeders  from  6,075  to  1,100  gallons 
per  minute.  The  second,  bed,  made  at  a  depth  of  227  feet, 
reduced  the  feeders  from  2,850  to  1,470  gallons  per  minute. 
The  next  crib,  set  at  a  depth  of  237  feet,  reduced  the  feeders 
from  1,560  to  400  gallons  per  minute.  The  last  bed,  put  in 
at  a  depth  of  328  feet,  reduced  the  feeders  from  1,720  to  380 
gallons  per  minute. 
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After    sinking    32    feel    in    strong-   limestone,    several    holes,. 

3  inches  in  diameter,  were  bored  in  the  bottom  with  a  rock-drill 

s   to   prove  the  sand.     It   was  found   that  the  latter  was  19' 

feet   below  the  present   pit-bottom,   and   that    it    was   about   84 

feet  thick. 

In  this  shaft,  there  were  pumps  capable  of  dealing  with  7,000 
gallons  per  minute,  namely,  two  Lifting  sets  24  inches  in  dia- 
meter, and  one  25  inches  in  diameter  and  two  Evans  vertical 
I  rnish  sinking  pumps,  24  inches  and  16  inches  in  diameter 
respectively,  by  "24  inches  stroke.  These  pumps  all  delivered 
into  a  drift  about  90  feet  below  the  surface,  from  which  the 
watei   ran  to  the  sea-beach. 

After  proving  the  sand,  sinking  operations  were  suspended. 
until  the  Castlereagh  shaft  should  reach  the  same  depth,  so  that 
both  pits  might  be  taken  through  the   sand  together. 

Castlereagh  Pit. — The  Castlereagh  shaft  contains  90  feet  of 
brick-lining  at  the  surface,  and  88  feet  of  cast-iron  tubbing. 
The  first  lift,  put  in  from  a  depth  of  140  feet,  reduced  the 
feeders  from  1,520  to  7;io  gallons  per  minute:  and  the  second 
lift,  put  in  from  a  depth  of  185  feet,  reduced  the  feeders  from 
4,580  to  380  gallons  per  minute. 

From  this  point,  a  bore-hole  lined  with  tubes,  9^  inches  in 
diameter,  was  put  down  to  a  drift  which  had  been  driven  from 
near  the  bottom  of  the  Theresa  shaft  to  convey  the  water  to  the 
pumps   in  that  pit. 

Two  Evans  pumps,  similar  to  those  in  the  other  shaft,  and 
two  pairs  of  pulsometers  in  series  were  put  in,  and  the  pit  was 
sunk  with  these  to  a  depth  of  204  feet.  Another  lift  of  tubing 
was  now  put  in  from  a  depth  of  200  feet,  but  this  only  reduced 
the  feeders  from  5,750  to  4,050  gallons  per  minute. 

At  this  time,  owing  to  the  great  quantity  of  water  and  the 
great  thickness  of  the  sand,  it  was  decided  to  freeze  the  shafts, 
so  as  to  sink  through  the  sand  rather  than  erect  duplicate  pump- 
ing plant.  All  pumps,  etc.,  were  taken  out  of  the  shafts  and 
the  contract  for  freezing  was  let  to  Messrs.  Gebhardt  and  Koenig, 
of  Xordhausen,  in  Germany. 

Boring  and  Freezing. — The  work  of  erecting  the  boring- 
machines  was  commenced  at  the  Castlereagh  shaft  on  May  8thr 


DAWDON    COLLIERY.  33 

1903.  Three  boring-macliines  and  a  vertical  engine  for  driving 
them  were  fixed,  and  three  small  Worthington  pumps  for  pump- 
ing water  into  the  bore-holes.  Two  steam-winches  were  also 
erected  for  lifting  and  lowering  the  rods  and  tubes. 

Work  at  the  Theresa  shaft  was  commenced  shortly  after- 
wards with  four  boring-machines  of  the  free-fall  type,  together 
with  four  small  pumps  for  pumping  water  into  the  bore-holes ; 
also  two  belt-driven  winches  and  one  steam-winch  for  lifting 
and  lowering  the  rods  and  tubes.  The  bore-rods  and  chisels 
were  made  of  wrought-iron,  with  a  hole,  1-j  inches  in  diameter, 
passing  down  the  centre,  through  which  water  was  pumped  for 
the  purpose  of  washing  out  the  borings. 

Before  commencing  to  bore,  a  fore-shaft,  36  feet  in  diameter, 
was  sunk  to  a  depth  of  8  feet  at  each  pit,  and  from  the  bottom, 
boring*  was  commenced. 

The  bore-holes  (28  at  each  pit)  were  spaced  at  equal  distances 
around  a  circle,  30  feet  in  diameter.  They  had  an  average  depth 
of  484  feet,  and  were  bored  on  the  average  in  25  days.  The 
holes  were  bored  to  a  depth  of  130  feet  with  a  chisel  9£  inches 
in  diameter,  and  then  lined  with  tubes.  9|  inches  in  diameter: 
the  next  •'!•'!()  feet,  with  a  chisel  8  inches  in  diameter  and  lined 
with  tubes,  1\  inches  in  diameter:  and  the  last  24  feet,  with 
a  chisel  6|  inches  in  diameter:  and  the  whole  was  lined  out  with 
tubes.  6|   inches  in  diameter. 

The  outside  freezing  tubes,  5  inches  in  diameter,  were  next 
put  in,  the  bottom  tube-end  being  closed,  and  tested  by  hydraulic 
pressure  to  see  whether  they  were  properly  water-tight. 

Into  these  tubes,  the  ~l\  inches  tubes,  were  then  placed  to  a 
distance  of  33  feet  above  the  bottom  of  the  tubing,  fitting 
into  a  double  nipple  screwed  into  the  5  inches  tubes;  and  these 
also  were  tested  by  hydraulic  pressure.  The  air-space  between 
the  tubes,  2A  inches  and  5  inches  in  diameter,  isolates  the  strata 
above  the  double  nipple  and  so  prevents  them  from  freezing. 

All  water  being  removed  from  the  tubes,  tubes,  \\  inches  in 
diameter,  were  put  down  to  the  bottom,  having  the  bottom 
length  perforated  so  as  to  allow  of  the  brine  pumped  into  them 
returning  up  the  outer  tubes.  All  the  tubes  were  made  of 
wrought-iron. 

After  the  freezing  tubes  were  inserted,  the  lining  tubes  were 
withdrawn. 
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During  the  boring  operations,   the  freezing  machinery  was 

erected,  the  plant  consist  ing  of  three  compressors  driven  by  two 
horizontal  engines,  two  brine-pumps,  five  tanks  for  cooling  the 
gases,  and  four  tanks  for  cooling  the  brine.  The  freezing  plant 
was  connected  to  the  Castlereagh  shaft  on  April  22nd,  1904,  and 
to  part  of  the  Theresa  shaft  on  June  10th,  1904. 

The  brine  is  pumped  into  the  holes  at  temperatures  varying 
between  12°  and  3°  Fahr.,  and  the  temperature  of  the  brine  from 
the  pits  varies  from  21°  to  12°  Fahr.  The  water  used  for  cool- 
ing the  compressed  ammonia  is  warmed  from  about  50°  to  64° 
Fahr. 

The  engines  used  for  sinking,  which  will  eventually  be  used 
as  underground  hauling-engines,  have  cylinders  24  inches  in 
diameter  and  4  feet  stroke.  The  drums  are  S  feet  in  diameter 
and  6  feet  wide.  Locked-coil  ropes  are-  used,  3|  inches  in 
circumference. 

The  pumping-engine,  winch  was  used  for  driving  the  pump- 
ing sets  at  the  Theresa  shaft,  has  cylinders  36  inches  in  diameter 
and  6  feet  stroke.     The  flywheel  is  24  feet  in  diameter. 

There  are  eight  Galloway  boilers,  30  feet  long  and  8  feet  in 
<lia meter.  The  working-pressure  is  100  pounds  to  the  square 
inch. 

Four  sets  of  Green  fuel-economizers  of  120  tubes  each  arc 
in  use.  The  temperature  of  the  feed-water  is  raised  from  85° 
to  280°  Fahr.,  when  all  the  boilers  are  at  work. 

The  chimney  for  the  Galloway  boilers  is  160  feet'  high,  its 
base  is  24  feet  square,  and  the  inside  diameter  at  the  top  is 
12  feet. 

The  water-softeners,  of  the  Archbutt-Deeley  type,  are  capable 
of  treating  00,000  gallons  per  day.  The  water  is  reduced  from 
16  degrees  of  hardness  to  4  or  5  degrees  by  the  treatment. 
About  40  pounds  of  lime  and  7  pounds  of  alkali  are  used  for 
each  tank  treated,  at  a  cost  of  about  Jd.  per  1,000  gallons. 

One  of  the  permanent  winding-engine  houses  has  been  built, 
and  the  foundations  of  the  other  one  are  also  put  in.  The  wind- 
ing-engines will  be  of  the  horizontal  type,  having  Corliss  valves, 
with  cylinders  40  inches  in  diameter  and  (i  feet  stroke.  The 
winding  drum  will  be  parallel,  20  feet  in  diameter  and  10  feel 
wide. 
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Three  shafts  are  sunk  at  the  apex  of  each  of  the  angles  of  a 
right-angled  triangle,  and  their  centres  are  respectively  198  feet 
apart.  The  north  and  south  shafts  are  20  feet  in  finished 
diameter,  and  the  east  shaft  is  17  feet  in  finished  diameter. 

The  north  shaft  is  sunk  to  the  Hutton  Seam,  at  a  depth  of 
1,260  feet.  Sinking  was  commenced  on  November  6th,  1900, 
and  was  completed  on  July  22nd,  1904.  In  this  shaft,  water 
was  met  with  at  the  depth  of  198  feet,  and  from  this  point  down- 
ward to  a  depth  of  522  feet  the  shaft  is  secured  with  cast-iron 
tubbing.  Above  and  below  this  section,  the  shaft  is  secured  with 
brick-work,  14  inches  thick.  The  shaft  passed  through  the 
Five-Quarter,  Main  Coal,  Low  Main  and  Hutton  seams,  all  of 
workable  sections. 

The  south  shaft  is  sunk  to  a  depth  of  621  feet  into  the  Coal- 
measures,  and  is,  at  present,  standing  until  the  east  shaft  is  sunk 
through  the  sands  lying-  below  the  Magnesian  Limestone.  Thi> 
shaft  has  -363  feet  of  cast-iron  tubbing  fixed  therein  from  a  depth 
of  198  feet  down  to  a  depth  of  561  feet. 

The  east  shaft  is  sunk  to  a  depth  of  480  feet,  and  has  240 
feet  of  cast-iron  tubbing  fixed  therein.  There  is  a  depth  of  01 
feci  10  inches  of  sand  to  pass  through  before  the  Coal-measures 
are  reached  in  this  pit ;  and,  after  this  work  is  completed  and  the 
feeders  tubbed  back,  the  whole  of  the  shafts  will  be  absolutely 
dry. 

During  the  last  three  years,  there  has  been  continuous  pump- 
ing varying  from  3,000  to  nearly  10,000  gallons  of  water  per 
minute,  the  last-named  quantity  consisting  largely  of  salt-water, 
and  the  former  consisting  of  the  fresh-water  sand-feeders. 


HYLTOX    COLLIERY. 

Hylton  colliery  is  situated  on  the  site  of  the  Wear  steel- 
works, on  the  northern  bank  of  the  river  Wear,  about  2  miles 
above  Sunderland. 

Shafts. — There  are  three  shafts :  the  east,  west  and  south 
pits.  The  east  pit,  20  feet  in  diameter,  is  drawing  coals  from 
the  Hutton  seam,  of  an  average  thickness  of  4h  feet  of  clean 
coal,   at   a   depth  of  1,580  feet.     The  west  pit,   also  20  feet   in 
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diameter,  is  drawing  coals  from  the  Maudlin  scam,  5|  feet 
thick,  at  a  depth  of  1,440  feet.  The  east  and  west  shafts  are 
downcast  pits.  The  south  pit,  15  feet  in  diameter,  sunk  to  the 
Hutton  seam,  is  the  ventilating  or  fan-shaft.  All  the  shafts  are 
lined   throughout   with   brick-walling. 

Winding-ropes,  Pulleys  and  Cages. — The  winding-ropes,  of 
mild  steel  and  Langs  lay.  are  built  up  of  sis  strands  of  seventeen 
wires  each  :  they  are  5^  inches  in  circumference,  weighing  about 
26  pounds  per  fathom.  The  ropes  are  capped  in  the  ordinary 
way.  with  hooped  sockets,  and  riveted. 

The  pulleys,  carried  on  frames  of  steel  Lattice-work,  are  20 
feet  in  diameter:  they  are  of  German  manufacture,  the  rim 
being  built  in  segments  and  carried  <>n  the  boss  by  tapered  flat 
spokes. 

The  cages  in  the  east  pit  are  designed  and  built  for  the 
adoption  of  a  <ounterbalance-rope.  Each  cage  carries  eight 
tubs,  four  tubs  on  each  deck:  the  intervening  space,  in  which 
the  men  ride,  adapts  the  cage  to  the  double  heapstead  and 
obviates  decking.  A  drawbar,  2h  inches  in  diameter  and  made 
of  forged  iron,  runs  through  the  cage  from  top  to  bottom.  The 
cages  are  built  in  halves,  and  the  drawbar  is  inserted  before  the 
two  sections  are  bolted  together.  The  winding-rope  is  attached 
to  the  top  of  the  drawbar,  and  the  counterbalance-rope  to  the 
bottom.  By  this  arrangement,  the  extra  strain  occasioned  by 
the  weight  of  the  counterbalance-rope  is  never  applied  to  the 
cage,  while  the  keps  are  never  required  to  carry  more  than  the 
weight  of  the  cage  and  its  load,  the  counterbalance-rope  always 
being  directly  connected  to  the  winding-rope  by  the  drawbar.* 
Ormerod  detaching  hooks  are  in  use  at  the  three  pits. 

Winding-engines. — The  engines  for  winding  at  the  east  ami 
west  pits  are  in  every  way  similar:  that  is  to  say,  they  are  high- 
pressure  with  two  cylinders,  34  inches  in  diameter  by  •  »  feet 
stroke,  and  fitted  with  double-beat  valves  and  automatic  cut- 
off gear.  The  working  pressure  of  the  steam  is  120  pounds 
pei  square  inch.  The  parallel  winding-drums  are  20  feet  in 
diameter  on  the  oak  cleading,  7  inches  thick,  fixed  upon  steel 
lagging-plates;  they  are  fitted  with  strap-brakes,  worked  by  a 
foot-lever,  and  with  powerful  steam-brakes. 

*  "The  Adoption  of  a  Balance-rope  at  Hylton  Colliery,"  by  Mr.  T.  E. 
Parrirmton,  Trans,   hist.  .!/./•;.,  1003,  vol.  xxvi.,  page -2!J4. 
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Heapstead   and    Banking-out    Arrangements. — The    heapstead 

is  built  on  brickwork  arches,  the  floor  being  of  steel-girders  and 
concrete  laid  with  a  gradient,  which  allows  the  tubs  on  leaving 
the  cages  to  gravitate  to  the  tipplers,  the  last-named  being 
worked  automatically  by  an  arrangement  of  levers.  As  the  full 
tub  approaches  the  tipplers,  it  drops  a  lever  which  liberates  the 
empty  tub  in  the  tippler.  As  the  empty  tub  is  pushed  clear  of 
the  tippler  by  the  full  tub  coming  in,  the  lever  lifts,  and  the  full 
tub  is  locked  in.  From  the  tipplers,  the  empty  tubs  run  to  the 
creepers  at  the  back  of  the  shafts,  and  are  raised  by  them  to  a 
level  from  which  they  run  automatically  back  to  the  banksman. 
The  output  of  the  colliery  has,  up  to  the  present  time,  been 
disposed  of  as  unscreened  gas-coal;  and  the  jigging-screens, 
which  have  been  erected,  are  not,  as  yet,  in  use  as  screens.  All 
the  coal  is,  however,  passed  over  the  picking-belts. 

Ventilating  Fun. — The  Waddle  fan,  25  feet  in  diameter  at 
the  blade-tips,  is  driven  direct  by  a  tandem  compound  engine, 
with  cylinders  18  and  30  inches  in  diameter  by  2  feet  stroke. 
The  fan,  at  present  running  at  50  revolutions  per  minute,  cir- 
culates 200, 000  cubic  feet  of  air  per  minute,  at  1  inch  of  water- 
gauge. 

Air-compressors. — There  are  three  Ingersoll-Sargeant  two- 
stage  air-compressors,  with  steam-cylinders  respectively  18  and 
30  inches  in  diameter,  and  the  air-cylinders  are  25j  and  16| 
inches  in  diameter  respectively,  by  2  feet  stroke.  The  air  leaves 
the  low-pressure  cylinder  at  a  pressure  of  38  pounds-  per  square 
inch,  and,  passing  through  an  intercooler,  is  compressed  to  100 
pounds  per  square  inch  in  the  high-pressure  cylinder.  The  air- 
cylinders  are  water-jacketed.  The  air  leaves  the  high-pressure 
cylinder  with  a  temperature  of  about  250°  Fain. 

Lighting. — The  whole  of  the  surface  and  the  shaft-bottoms 
are  electrically  lighted,  the  current  being  supplied  from  a  Tyne 
dynamo  driven  bjT  a  Robey  engine  of  50  horsepower.  The  out- 
put of  the  dynamo  is  400  amperes  at  110  volts,  at  000  revolu- 
tions per  minute,  being  equivalent  to  700  lamps  of  16  candle- 
power. 

Boilers. — The    west    battery,    consisting    of    six    Lancashire 

boilers,  30  feet  long  by  SA  feet  in  diameter,  supplies  steam  at  a 
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pressure  of  120  pounds  per  square  inch.  The  east  battery  will 
also  consist  of  six  Lancashire  boilers,  30  feet  lung'  by  9  feet  in 
diameter.  Three  boilers  are  already  in  use.  supplying  steam  at 
the  same  pressure.  Each  of  these  boilers  is  fitted  with  isolating 
valve-,  both  at  the  main  steam-jug  and  at  the  sludge-pipe. 

Haulage-  -At"  the  present  time,  the  coals  are  being  dealt 
with  by  compressed-air  engines,  with  cylinders  10  inches  in 
diameter  by  l(i  inches  stroke,  working  on  the  main-and-tail 
system.  When  a  permanent  method  of  haulage  is  adopted,  these 
engines  will  become  secondary  engine-  and  will  be  moved  farther 
inbve. 


WEARMOUTH    (  OLLIEKY. 

Wearmouth  colliery  is  situated  on  the  northern  bank  of  the 
river  "Wear,  near  Sunderland,  and  lj  miles  from  the  sea-coast 
at  linker. 

Great  difficulty  was  experienced  in  sinking  the  shafts,  owing 
to  the  occurrence  of  a  considerable  thickness  of  quicksand,  near 
1  he  surface  ;  and  further  heavy  feeders  of  water  were  encountered 
in  the  fissured  Xlagnesian  Limestone  :  the  maximum  quantity 
pumped  to  the  surface  being  computed  at  2,000  gallons  per 
minute.  The  sinking  of  the  shafts  to  the  Hutton  seam  extended 
from  1826  to  1835,  so  that  the  difficulties  to  be  overcome  must 
have  been  very  serious. 

The  A  pit,  11^  feet  in  diameter,  is  a  winding  and  upcast- 
shaft.  The  B  pit,  12i  feet  in  diameter,  is  placed  100  feet 
south-west  of  the  former,  and  is  a  winding  and  downcast-shaft. 
The  depth  of  each  shaft  to  the  Hutton  seam  is  1,723  feet. 

The  principal  coal-seams  sunk  through  are  as  follow:  — 

Thickness  Depth  from 

ot  Coal.  Surface. 

Ft.   Ids.  Feet. 

Five-Quarter  Coal-seam  ...         ...         ...  2  10  1,077 

Main  Coal-seam  2  11  1,509 

Maudlin  Coal-seam      ...         ...         ...         ...  5  3  1,605 

Low  Main  Coal-seam  ...         ...         ...         ...  1  4  1,657 

Hutton  Coal-seam       ...         ...         ...         ...  4  6  1,723 

At  the  Yellow  Sands  and  Magnesian  Limestone,  the  water 
i-  excluded  by  a  cast-iron  tubbing,  about  300  feet  in  length 
in  each  shaft. 
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The  Maudlin  and  Hutton  seams  are  now  being  worked.  The 
Maudlin  coal  has  been  worked  under  the  sea  for  a  distance  of 
about  "..('Oil  feet. 

Methods  of  Working. — The  most  general  method  of  working 
is  by  bord-and-pillar.  The  bords  are  driven  12  feet  wide,  and 
the  walls  !)  feel  wide,  to  such  lengths  as  to  form  coal-pillars, 
120  feet  square.  The  bords  and  walls  are  usually  driven  to  a 
boundary,  or  a  fault,  or  other  limit,  and  then  the  working  bark 
of  the  pillars  is  commenced.  It  is  sometimes  found  expedient 
to  work  the  coal  by  a  modified  system  of  longwall,  and  this  is 
generally  the  method  practised  in  the  Hutton   scam. 

Ventilation. — The  mines  are  ventilated  by  furnaces,  assisted 
by  the  heat  given  out  from  5  multitubular  boilers  and  4  cylin- 
drical boilers  placed  underground.  The  quantity  of  air  in  cir- 
culation is  about  220,000  cubic  feet  per  minute,  under  a  water- 
gauge  of  2 1  inches. 

Haulage. — Three  hauling-engines,  placed  near  the  bottom 
of  the  pits,  are  supplied  with  steam  at  a  pressure  of  40  pounds 
per  square  inch  from  the  adjacent  boilers. 

Xo.  1  engine,  in  the  Hutton  seam,  near  the  B  Pit,  has  two 
horizontal  cylinders,  14  inches  in  diameter  by  2  feet  stroke,  it 
is  geared  2  to  1,  and  fitted  with  two  drums,  5  feet  in  diameter 
and  18  inches  wide,  adapted  for  main-and-tail-rope  haulage. 
This  engine  hauls  from  four  districts,  embracing  a  wide  area, 
extending  to  9,000  feet,  9,000  feet,  7,000  feet  and  6,000  feet 
respectively.  Xo.  2  engine  hauls  from  the  Maudlin  and  Hutton 
seams  on  the  south-western  side  of  the  B  pit.  This  engine,  with 
two  horizontal  cylinders,  22A  inches  in  diameter  by  5  feet 
stroke,  is  directly  connected  to  two  drums,  G  feet  in  diameter 
and  2  feet  wide.  Xo.  •'!  engine,  placed  near  the  A  pit  in  the 
Hutton  seam,  is  of  the  same  dimensions  as  Xo.  2  engine. 

Winding. — The  winding-engine  at  the  A  pit  is  of  vertical, 
lever  and  condensing  type:  The  cylinder,  61  inches  in  diameter 
by  7  feet  stroke,  is  fitted  with  double-beat  valves:  and  the  air- 
pump  is  3  feet  8  inches  in  diameter.  Steam  is  supplied  at  a 
pressure  of  •">()  pounds  per  square  inch,  and  a  vacuum  of  about 
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12  pounds  per  square  inch  is  produced.  The  over-head  flat- 
rope  rolls  are  placed  4  feel  apart.  On  lifting  the  load  from 
the  bottom,  the  diameter  of  the  roll  is  23^  feet,  and,  at  the  end 
of  the  wind,  the  diameter,  including  ten  coils  of  rope,  is 
increased  to  J7  feet.  The  engine  is  fitted  with  a  counter-balance 
chain,  weighing  about  16  tons,  working  in  a  staple.  The  cages 
carry  6  tubs  on  •">  decks,  each  tub  carrying  9h  cwts.  of  coal.  The 
time  occupied  in  raising  the  load  is  70  seconds,  and  in  chang- 
ing the  tubs,  30  seconds.  The  flat  winding-ropes,  5  inches  wide 
by  1  inch  thick,  are  made  of  patent  improved  steel.  The  cages 
are  guided  by  steed  wire-ropes,  3§  inches  in  circumference,  at 
each  corner  of  the  cage:  each  rope  being  weighted  at  the 
bottom  with  2  tons. 

The  winding-engine  at  the  B  pit  is  of  similar  construction 
to  the  engine  at  the  A  pit.  The  cylinder  is  65f  inches  in 
diameter  by  7  feet  stroke.  Each  cage  carries  8  tubs  on  4  decks. 
There  are  two  landings,  so  that  the  tubs  in  two  of  the  decks  are 
changed  simultaneously. 

At  both  pits,  the  headgear  is  constructed  of  iron-lattice  work, 
comprising  two  legs,  backstays,  intermediate  supports  and 
struts. 

Boilers. — There  are  four  Lancashire  steel  boilers  at  the  A 
pit,  each  30  feet  in  length  and  Sk  feet  in  diameter,  working  at 
a  pressure  (if  100  pounds  per  square  inch,  and  this  pressure  is 
brought  down  by  a  Royle  reducing  valve  to  30  pounds.  At  the 
B  pit,  there  are  five  Lancashire  steel  boilers,  30  feet  long  and 
8  feet  in  diameter,  worked  in  the  same  manner  as  at  the  A  pit. 
The  height  of  the  boiler-chimneys  is  130  feet. 

At  the  upcast-shaft,  there  are  two  tall  chimneys  for  the 
purpose  of  carrying  off  the  smoke  clear  of  the  banksmen. 


SEAHAM     II  ARBOUR. 

The  Seaham  Harbour  Dock  Company,  who  acquired,  from 
the  Marquis  of  Londonderry,  the  old  docks,  built  some  70  years 
ago,  are  now  adding  a  10  acres  deep-water  dock  and  entrance, 
and  throwing  out  two  protective  piers  to  shelter  the  approach 
from  the  sea.  The  new  works  were  commenced  in  the  early 
part  of  1809,  and  it  is  expected  that  they  will  be  completed  next 
-mmmer. 
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111  the  early  stages  of  the  work,  considerable  difficulty  was 
experienced  in  enclosing  and  reclaiming  the  necessary  land 
required  for  the  new  dock  and  quay-space,  as  at  that  time  little 
or  no  protection  was  afforded  by  the  piers,  which  were  not  far 
enough  advanced.  This  was,  however,  eventually  done,  and 
the  site  of  the  new  dock  was  deepened  some  L2  feel  into  the 
Magnesian  Limestone,  by  the  aid  of  steam-navvies  and  blad- 
ing. The  walls  of  the  new  dock  are  constructed  of  concrete, 
faced  with  masonry  above  water-level  and  finished  off  with  a 
coping  of  Norwegian  granite.  The  walls  are  35  feet  high,  above 
dock-bottom  level,  and  there  will  be  '2~ h  feet  of  water  in  the 
dock  at  high-water  of  ordinary  spring-tides. 

The  new  entrance,  constructed  of  concrete  faced  with 
masonry,  is  65  feet  wide,  with  a  depth  of  water  of  25|  feet  on 
the  sill.  Two  pairs  of  gates  are  fitted:  the  outer,  to  act  as 
storm-gates,  are  constructed  of  karri-wood  from  Western 
Australia.  The  gates  will  be  worked  by  hydraulic  rams  fixed 
in  machine-pits  at  the  coping-level,  and  supplied  with  power 
from  an  hydraulic  installation  working  at  a  pressure  of  700 
pounds  per  square  inch.  Two  5  tons  capstans  are  fitted  at  the 
enl  ranee. 

A  system  of  gravity  coal-staithes  is  being  fixed  along  the 
western  side  of  the  new  dock,  so  arranged  that  the  full  coal- 
wagons  will  run  down  by  gravity  from  the  storage-sidings,  pass 
over  the  spouts,  and  the  empty  wagons  will  pass  away  to  the 
low-level  sidings.  It  is  anticipated  that  about  2,000,000  tons 
of  coal  will  be  shipped  annually  in  the  dock. 

The  protective  piers  are  1,383  feet  and  878  feet  long,  on  the 
north  and  south  sides  respectively.  The}-  are  built  up  of  con- 
•crete-blocks,  weighing  up  to  28  tons,  faced  with  masonry.  The 
blocks  are  formed  in  moulds  in  the  block-yard,  allowed  to 
harden  for  some  six  weeks,  and  then  set  in  position  by  means 
of  a  titan  crane,  capable  of  dealing  with  a  load  of  30  tons  at 
a  radius  of  60  feet.  The  foundations  for  the  piers  are  on  rock 
throughout.  Sand  overlies  the  rock  in  places  and  is  cleared 
away  by  means  of  a  grab  and  a  diving  bell.  Mass-concrete,  put 
in  place  by  divers,  is  used  to  level  up  the  surface  of  the  rock, 
and  the  blocks  are  placed  on  this,  and  secured  to  one  another 
below  low-water  level,  by  means  of  concrete  joggle-bags.  Above 
low  water,  the  blocks  are  set  in  cement-mortar. 
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The  north  pier  is  25  and  30  feel  wide  on  the  top  at  its  inner 
and  outer  ends  respectively,  and  the  south  pier  is  20  and  25 
wide.  The  ends  will  be  finished  with  roundheads  and  light- 
nouses,  with  a  subway  running  through  the  piers  to  give  access 
to  them  in  stormy  u  eather. 

The  contractors  Eoi  the  work  arc  Messrs.  S.  Pearson  &  Son, 
Limited.  :  !   Westminster,  and  the  contract-price  is  £378,000. 
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Rohr  Pier.— The  total  length  of  the  Roker  pier  is  2,800  feet, 
2,340  feet  of  the  shore-portion  being  35  feet  wide:  the  seaward- 
portion  for  460  Beet  is  H  feet  wide,  and  the  face-walls  of  the 
pier  ai  e  battered  1  in  10. 

The  structure  below  low  water  and  up  to  2|  feet  above  low 
water  is  formed  of  56  and  116  tons  bags  of  concrete  (4  of 
cement  to  1  of  sand)  deposited  in  a  plastic  state  on  the  rock. 
I  he  special  Wake  twin-screw  bag-barge  vessel  was  used  for 
this  purpose,  with  a  large  and  a  small  box,  with  half  falling 
doors  in  the  bottom,  -lung  in  the  well  suspended  from  hydraulic 
cylinders:  and,  when  deep  water  was  reached,  this  vessel  was 
lengthened  for  two  large  boxes  of  lib  tons.  The  boxes  were 
first  lined  with  the  bags  made  of  jute-sacking  as  the  vessel  lay 
under  the  spouts  of  the  concrete  mixing-house  in  the  river : 
when  filled  they  were  laced  up,  and  the  barge  steamed  to  sea, 
ami  was  moored  over  the  site  where  the  bag  is  required;  the 
box  was  then  lowered  through  the  water  as  near  the  place  of 
deposit  as  possible,  the  doors  released  and  the  bag  deposited. 
On  the  site  of  the  sea-end  of  the  pier,  there  was  a  deposit  of  sand 
on  the  rock  of  varying  depths  up  to  17  feet;  and  this  was 
removed  by  a  sand-pump  dredger  before  depositing  the  bags. 

The  superstructure  was  built  in  lengths  of  42  feet  7  inches 
of  granite-faced  concrete-blocks,  varying  in  weight  from  43  to 
54  ton-,  the  end  of  each  length,  having  a  cross-wall  of  concrete 
blocks,  and  the  hearting  was  filled  in  with  concrete.  A  subway. 
formed  in  the  hearting  of  the  pier,  for  its  full  length,  affords 
ii  means  of  access  to  the  lighthouse  in  stormy  weather.  The 
radial  crane  used  for  the  block-setting  is  capable  of  setting  a 
block,  weighing  fill  tun-,  60  feet  in  advance  of  its  leading  wheels. 

The  roundhead,  formed  of  an  iron  caisson,  101)  feet  long,  60 
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feet  wide  and  32  feei  deep,  was  set  on  a  specially  prepared 
foundation  of  concrete  bags  levelled  to  24  feet  below  low  water. 
The  caisson  was  floated  out  with  a  draught  of  22  feel  containing 
3,500  tons  of  concrete,  sunk  on  to  its  site,  and  filled  with  con- 
crete in  masse;  block-setting  was  then  started,  and  the  round- 
head completed.  The  total  weight  of  the  roundhead  is  23,000 
tons. 

The  lighthouse  is  built  in  hands  of  red  and  grey  granite, 
backed  with  concrete,  the  floors  and  stairs  are  also  of  concrete, 
and  the  light  has  a  focal  plane  83|  feet  above  high  water.  The 
equipment  of  the  lighthouse  consists  of  a  third-order  quick, 
single-flashing  dioptric  light,  flashing  01  second  and  eclipsed 
49  seconds  in  every  5  seconds.  The  siren  fog-signal  gives  a 
blast  of  2  seconds'  duration  in  every  20  seconds.  Two  gas- 
engines  of  7  nominal  horsepower  with  air-compressors  deliver 
25  cubic  feet  of  compressed  air  per  minute  at  a  pressure  of  25 
pounds  per  square  inch  into  an  air-receiver  in  the  basement, 
from  which  it  is  conveyed  to  the  sounding  receiver  on  the  third 
floor.  The  siren,  with  an  automatic  sounding  valve  in  a  chest 
of  cast-iron  on  the  parapet,  has  a  gunmetal  valve  and  seat  with 
rubber  diaphragm,  the  admission  of  air  being  regulated  by 
clock-work,  and  is  self-sounding:  the  clock  being  driven  by 
tailing  weights,  and  the  motor  is  driven  by  air  from  the  sound- 
ing receiver. 

The  illuminant  was  gas,  but  being  at  the  end  of  a  long 
main  supply  and  gas-engines  being  used,  the  pressure  was  inter- 
mittent. The  gas-burner  was  of  300  candlepower,  with  an 
effective  flash  of  40,000  candlepower;  but,  as  an  improvement 
on  the  gas-light,  the  Chance  petroleum  incandescent-vapour 
apparatus  is  now  used  :  the  oil-burner  giving  1,200  candlepower 
with  an  effective  flash  of  150,000  candlepower. 

South  Pier. — The  mode  of  building  the  south  pier  is  much 
the  same  as  in  the  case  of  the  Roker  pier,  but  the  superstructure 
differs  in  detail.  The  length,  when  completed,  will  be  2,844  feet, 
and  there  is  yet  to  build  545  feet,  leaving  an  opening  between 
the  roundheads  id  600  feet.  The  bagwork  is  the  same  as  for  the 
Roker  pier,  but  the  superstructure  is  built  of  15  tons  blocks, 
and  has  a  parapet-wall,  which  will  be  continued  for  the  full 
length    of   the    pier.     A    roundhead    and    lighthouse,    similar   to 
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that  at  Roker,  will  bo  provided.  The  gas-engined  crane,  used 
for  block-setting,  is  capable  of  setting  a  block,  weighing*  20  tons,. 
l>4  feet  in  advance  of  its  Leading  wheels,  and  can  perform  a 
complete  revolution. 


THE    TYNE    HARBOUR:     NORTH    PIER.* 

The  exposed  situation  of  the  entrance  to  the  river  Tyne,  and 
I  In  stormy  character  of  the  North  Sea,  as  well  as  the  nature  of 
the  bottom,  rendered  the  making  of  the  harbour  a  matter  of 
considerable  danger  in  anything  like  bad  weather.  The  ugly 
reefs  of  rocks  that  flanked  the  river-mouth,  and  the  heavy  seas 
running  on  the  shallow  bar.  were  the  dread  of  mariners.  It 
was  tn  overcome  these  difficulties  that  forty-seven  years  ago  the 
extensive  masonry-works  of  the  ninth  and  south  piers  were  com- 


Fig.  1. — The  Reconstruction  of  the  North  Pier. 

meneed,  from  designs  prepared  by  Messrs.  Walker,  Burges  & 
Cooper.  The  piers  were  carried  a  considerable  distance  sea- 
ward, thus  forming  a  sheltered  entrance  to  the  river,  and  at  tin 
same  time  adding  to  the  scour,  so  as  to  deepen  the  channel. 
The  south  pier  has  stood,  but  about  five  years  ago  a  violent  gale 
caused  the  sea  to  make  a  breach  in  the  north  pier;  and  it  was 
extended  by  subsequent  storms,  until  the  opening  was  about 
300  feet  wide.      fig.   1    indicates  the  nature  of  the  damage. 

*  Figs.  2,  3  and  4  are  reproduced,  by  permission,  from  Engineering,  1902,. 
vol.  lxxiv.,  page  133. 
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The  north  pier  (Fig.  2)  may  be  divided  into  two  portions  : 
the  straight  part  of  the  shoreward  end,  and  the  curved  part, 
which  continues  the  work  seaward  and  ends  with  the  light- 
house-tower. The  straight  piece  was  built  by  contract,  Mr. 
Benjamin  Lawton  being  the  contractor:  but  the  outer  portion 
was  constructed  by  the  Tyne  Commissioners,  their  engineer, 
the  late  Mr.  P.  J.  Messent,  who  had  been  resident-engineer  on 
the  work  of  the  inner  part,  taking  charge  of  the  operations.     The 

superstructure  of 
the  pier  rests  on  a 
mound  of  rubble- 
stone,  the  masonry 
consisting  of  two 
longitudinal  walls 
connected  at  fre- 
quent intervals  by 
cross  walls.  The 
pockets  thus  form- 
ed were  filled  in 
the  shoreward  or 
inner  half  with 
qua rry-del iris,  but 
in  the  seaward 
half,  mass-concrete 
was  used.  At  the 
outer  end  of  the 
pier,  the  founda- 
tions were  carried 
to  a  depth  of  27  feet 
below  low-water 
level :  a  greater 
depth  than  had 
been  originally 
designed,  but  it  was  discovered  during  the  progress  of  the  work 
that  the  effect  of  wave-motion  was  of  importance  at  a  greater 
depth  beneath  the  surface  than  had  been  thought  to  be  the 
case  (Fig.  3). 

The  new  structure  is  to  form  a  continuation  of  the  original 
straight  part  of  the  pier, -and  will  be  1,500  feet  in  length,  so 
that  the  breakwater,   when  finished,  will  be  straight   from   end 


Fig 


SOUTH    PIER 


-Plan  of  the  Entrance  to  the  River  Tyne. 
Scale,  1,333  Feet  to  1  Inch. 
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to  end,  and  oi  a  total  length  of  about  I  mile.  The  outer  end 
oJ  the  old  pier  tonus  a  shelter  for  the  new  work;  but,  after  the 
latter  is  finished,  this  part  of  the  original  construction  will  be 
removed,  otherwise  it  mighl  become  a  source  of  danger  to  the 
new  structure.  Profiting  by  experience,  the  foundations  will 
he  carried  down  to  the  hard  shale,  thus  doing  away  with  the 
rubble-mound,  which  was  formerly  used.  Above  low-water 
level  the  section  is  the  same  as  in  the  original  structure  (Fig.  4). 
Hie  structure  is  of  concrete-blocks,  bonded  together,  the 
largest  weighing  from  30  to  40  tons,  no  mass-work  being  used 
below  high-water  level.  The  blocks  are  made  at  the  works  on 
shore,  close  to  the  end  of  the  pier,  where  the  necessary  plant 
has  been  installed,  comprizing  a  rotating  concrete-mixer,  a 
I 
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-Typical  Section  of  Old 
Work. 


-^^^l«J...miiA'>  ":->>')  ■  ■■■■■— h- 

SHALE 

Fit..  4.— Typical  Section  of 
New  Work. 


Scale,  52  Feet  to  1  Inch. 


number  of  moulds  for  forming  the  blocks,  and  other  necessary 
appliances.  The  outside  surfaces  of  the  blocks,  exposed  to  the 
sea,  are  faced  with  granite-blockers,  built  into  the  mould,  and 
the  concrete  is  then  run  in,  so  that  the  whole  forms  a  monolithic 
mass  when  set.  A  half-round  recess  is  formed  on  each  side  of 
the  block,  and  when  it  is  adjusted  against  a  corresponding  recess 
in  an  adjoining  block,  on  the  blocks  being  erected  in  position, 
a  circular  vertical  hole  is  formed.  This  hole  is  filled,  when  the 
blocks  are  set,  with  a  bolster  of  concrete,  which  thus  locks  the 
blocks  together,  so  that  they  can  have  no  motion  relatively 
to  each  other.  Above  low-water  level,  the  blocks  are  built 
with  mortar-beds,  and  the  joints  are  grouted. 

A    temporary   staging  of   wooden  piles,   braced  together  by 
steel   rails,   is  built  on  the  line  of  the  pier.     The   railway,   by 
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which  the  blocks  are  conveyed,  is  laid  ou  the  staging,  and  above 
it,  is  a  gantry  carrying  the  powerful  goliath  cranes,  by  which 
tlie  blocks  are  set  in  position  (Fig.  1). 

The  bottom,  which  has  to  take  the  foundations,  is  very  care- 
fully levelled,  so  that  the  masonry  may  rest  solid  and  square  on 
its  seating.  A  grab  works  ahead  and  removes  all  material  that 
it  can  reach,  and  the  hand-work  is  done  from  a  diving-bell, 
suspended  from  one  of  the  overhead-travellers.  The  bell,  12 
feet  long,  9  feet  wide  and  6  feet  high,  allows  four  men  to  work 
in  it  at  once.  The  bed  having  been  prepared,  the  blocks  are 
lowered  by  the  goliath  cranes,  and  are  set  by  divers  in  the  usual 
diving-dress. 

The  new  work,  estimated  to  have  a  weight  of  about  250,000 
tons,  is  being  carried  out  by  the  River  Tyne  Commissioners;  the 
engineers  are  Sir  John  Wolfe  Barry  and  Messrs.  ('node,  Son 
&  Matthews;  the  resident  engineer  is  Mr.  Ivan  C.  Barling; 
and  the  contractors  are  Sir  John  Jackson,  Limited. 


NEWCASTLE-UPON-TYNE     CORPORATION     TRAM- 
WAYS:    MANORS    POWER-HOUSE. 

The  coals  are  delivered  by  means  of  an  electric  locomotive 
to  self-trimming  bunkers.  The  boiler-house  contains  twelve 
Lancashire  boilers  fitted  with  mechanical  stokers  and  auto- 
matic weighing-machines.  The  pump-house  contains  two  Weir 
pumps,  and  an  electric  pump,  all  fitted  with  duplicate  steam- 
and  water-connections,  stoker-engine  and  motor. 

The  engine-house  contains  an  enclosed  engine  of  800 
indicated  horsepower,  two  compound  engines,  each  of  1,000 
horsepower,  a  triple-expansion  engine  of  "J, 000  indicated  horse- 
power, and  a  triple-expansion  engine  of  4,000  indicated  horse- 
power. On  the  engine-house  floor,  stand  the  main  traction- 
switchboard,  boosters,  motor-generators  and  balancers,  while  on 
a  gallery  at  the  west  end  of  the  house  stands  the  three-wire  con- 
tinuous-current lighting-board. 


THE     NEWCASTLE-UPON-TYNE     ELECTRIC     SUPPLY 
COMPANY,  LIMITED:  CARYILLE  POWER-STATION. 

About  twelve  years  ago,   the   Newcastle-upon-Tyne   Electric 
Supply  Company,  Limited,  made  a  modest  beginning  at  Pandon- 
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dene,  where  an  electric  generating  station  was  erected  to  supply 
electricity.  The  demand  grew  year  by  year,  extra  plant  was 
added,  and  finally,  the  load  grew  heavier  than  the  station  could 
bear,  and  it  was  found  necessary  to  erect  a  new  station  at 
\eptune-bank." 

This  station  was  planned  on  a  great  scale,  for  it  had  to  supply 
not  only  Newcastle  lmt  several  outlying  districts,  and  notably 
sevnal  of  the  shipyards  and  engine-works  on  Tyneside.  These 
works  got  into  swing  in  1901,  but  fresh  plant  was  put  down 
at  such  a  rate  that  all  the  available  space  was  filled,  and  a 
still  larger  station  had  to  be  put  in  hand.  This  is  situated  at 
Carville,  and  holds  now  no  less  than  15,000  horsepower  of  electric 
generating  plant,  but  it  is  so  constructed  as  to  be  available  for 
very  large  extensions. 

The  Carville  power-station  generates  three-phase  current  at 
5,500  volts  and  40  cycles,  the  same  as  the  Xeptune-bank  station. 
From  the  Carville  station,  feeder-cables  are  run  to  the  various 
sub-stations  supplying  the  North  Eastern  railway,  and  these 
sub-stations  are  interconnected  with  the  older  sub-stations  for 
supplying-  Xewcastle-upon-Tyne  with  power  and  lighting,  and 
the  riverside  manufacturers  with  power.  The  site  of  the  station 
is  about  ^  mile  down  the  river  from  the  Neptune-bank  station. 

The  present  capacity  of  the  station  is  12,000  kilowatts  or 
•360,000  incandescent  lamps,  made  up  by  two  2,000  kilowatts 
and  two  4,000  kilowatts  Parsons  turbo-generators.  The  alter- 
nators are  of  the  revolving-field  type,  capable  of  carrying  loads 
up  to  2,500  and  5,000  kilowatts  respectively,  for  1  hour.  The 
steam-consumption,  at  the  rated  loads  of  2,000  kilowatts  and 
4,000  kilowatts,  is  guaranteed  to  be  less  than  18  pounds  per 
kilowatt  for  the  4,000  kilowatts  sets  and  19  pounds  per  kilo- 
watt for  the  2,000  kilowatts  sets. 

The  feed-pump  suction  is  ordinarily  taken  from  the  hot- 
wells,  but  the  water-piping  system  is  so  arranged  that  the  feed- 
pumps may  draw  from  four  sources  of  supply,  namely: — (1)  The 
hot-well-,  (2)  the  reserve  feed-water  tank.  (3)  the  town-mains, 
and  (4)  the  river-water  tank. 

The  reserve  feed-water  tank  is  of  30,000  gallons  capacity, 
the  river-water  tank  being  about  one-tenth  of  this  size.  The 
lattei  is  provided,  in  order  to  secure  a  supply  of  water  should 
Trans.  Inst.  M.S.,  1902,  vol.  xxiv.,  page  607- 
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the  town-supply  fail  for  any  length  of  time,  and  in  order  to 
provide  water  over  the  whole  station  for  cleaning  and  washing- 
down  purposes.  The  water-service  to  the  station-buildings  forms 
a  ring-main  from  one  tank  to  the  other,  so  that  either  supply 
of  water  may  be  used  for  any  particular  purpose  or  for  every 
purpose. 

The  "  make-up  "  may  be  taken  from  the  top  of  the  tank  or 
from  the  bottom,  but  in  order  that  the  engineer  may  know 
when  the  town-supply  fails,  it  is  ordinarily  taken  from  a  facing 
about  10  inches  below  the  top-level  of  the  water  in  the  tank. 
Should  his  water-supply  then  fail,  the  engineer  will  know  that 
he  has  at  any  rate  a  full  reserve-feed  tank  of  water  to  evaporate 
before  he  adopts  the  alternative  of  using  river-water. 

In  the  turbine-house,  the  overhead  travelling  crane  can 
handle  any  portion  of  the  main  or  auxiliary  machinery,  although 
the  condensers  and  air-pumps  are  placed  on  a  lower  level  than 
the  main  turbines:  this  becomes  possible,  as  the  engine-house 
floor,  between  the  turbines,  is  formed  of  removable  cast-iron 
gratings. 

The  condensers  are  each  placed  immediately  beneath  the 
turbine  which  they  serve,  and  they  are  each  supplied  with  supple- 
mentary augmentor-condensers,  by  which  the  water  of  the  con- 
densed steam  and  the  suspended  vapour  are  taken  separately 
from  the  condenser-chamber,  thus  enabling  a  slightly  higher 
vacuum  to  be  obtained.  The  air-pumps  are  of  the  three-throw 
type,  a  plunger  pump  being  fitted  on  an  extension-shaft  to 
each  pump  for  lifting  the  water  from  the  air-pump  discharge 
to  the  hot-wells.  The  air-pump  discharge  can  be  diverted  from 
the  hot-well  to  a  weighbridge  and  tank,  and  by  this  means  the 
steam-consumption  of  any  generating  set  can  be  ascertained  at 
a  few  moments'  notice.  The  circulating-water  for  the  con- 
densers is  obtained  from  the  river  Tyne:  a  pump-house  contain- 
ing two  centrifugal  circulating  pumps  being  erected  on  a  jetty 
at  the  riverside  for  this  purpose.  Either  of  these  pumps  is 
sufficient  for  8,000  kilowatts  of  plant,  that  is  to  say,  a  single 
pump  is  sufficient  for  the  condensers  of  two  generating  sets. 
The  discharge  circulating-water  main  is  carried  to  the  river  and 
buried  beneath  low-water  mark,  so  that  advantage  of  the  atmo- 
spheric pressure  is  obtained  in  lifting  the  condensing  water,  the 
power  demanded  under  these  conditions  being  (theoretically) 
only  that  necessary  to  overcome  the  friction  of  the  pipes. 
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'Ihf  boilers  are  so  arranged  as  to  feed  cither  saturated  or 
superheated  steam  to  the  steam-main. 

The  pumps  deliver  to  a  double  ring  of  feed-pipes,  with 
economizers  at  the  other  end.  so  that  the  feed-water  is  either 
hot  or  eold,  according  as  the  water  is  sent  through  the  econo- 
mizer or  not;   but,  normally,  the  economizers  are  in  use. 

Coal  is  taken  direct  to  the  bunkers  from  the  railway-siding 
by  means  of  an  electric  locomotive  and  an  overhead  siding', 
being  conveyed  from  the  hunkers  to  the  stoker-hoppers  by 
automatic  weighing  apparatus.  The  ashes  are  discharged  from 
the  boiler-furnaces  by  automatic  doors  to  a  conveyor,  which 
empties  them  into  an  ash-bunker,  whence  the  empty  coal-trueks 
can   he  tilled. 

The  draught  is  either  induced  or  natural,  as  may  be  required, 
that  is  to  say,  induced-draught  fans  are  installed,  but  a  natural- 
draught  bye-pass  is  provided  as  a  standby,  should  the  fans  not 
be  required  by  the  conditions  of  load. 

The  boiler-houses  lie  at  right  angles  to  the  engine-house,  a 
separate  chimney  being  provided  for  each  complete  boiler-house. 
With  this  arrangement  long  lengths  of  steam-piping  are  avoided, 
and  each  battery  of  boilers  is  arranged  opposite  the  generating 
se1  which  it  feeds  in  the  turbine-house.  The  station  is  thus 
divided  into  practically  complete  and  independent  sections  or 
units,  each  section  or  unit  being  capable  of  working  independ- 
ently of  its  neighbour,  and  being  connected  only  at  three  points, 
namely: — (1)  The  coal-bunkers,  (2)  the  main  omnibus-bars, 
and  (3)  the  circulating-water  system. 

The  Babcoek-and-"\Vilcox  marine  type  of  boilers  are  of 
20,000  pounds  per  hour  normal  capacity,  but  each  is  capable  of 
evaporating  28,000  pounds  of  water,  if  forced.  The  super- 
heaters impart  150°  Fahr.  of  superheat  to  the  steam.  Four 
boilers  are  normally  sufficient  for  a  single  generating  unit,  the 
fifth  boiler  of  each  section  being  a  spare  one,  so  that  it  is  possible 
always  to  have  a  boiler  laid  off  for  cleaning,  inspection  and 
repairs. 

There  are  three  Woodeson  boiler-feed  pumps,  and  each  is 
sufficient  for  five  boilers  or  one  boiler-house  section,  so  that 
one  boiler-feed  pump  is  spare  when  both  the  boiler-house  sections 
are  in  full  working. 

Throughout    the   works,    no   cylinder   or   steam    lubricant    of 
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any  kind  is  used,  a  fact  which  should  assist  the  boilers,  hotk 
from  a  steaming  and  maintenance  point  of  view.  Steam  to  the 
feed-pumps  is  taken  direct  from  the  boilers  by  a  special  main  as 
saturated  steam,  without  passing  through  the  superheaters,  in 
order  that   it  may  provide  its  own  cylinder-lubricant. 

The  exhaust  from  the  feed-pumps  is  taken  through  a  spiral 
coil  in  the  hot-well,  where  it  is  condensed  and  then  led  to  a 
drain-tank,  into  which  all  the  steam-traps  also  discharge.  The 
water  from  the  drain-tank,  including  as  it  does  all  drain-water 
and  the  feed-pump  exhaust,  is  returned  by  a  small  centrifugal 
pump  in  the  hot-wells.  There  is  an  overflow  from  the  drain- 
tank  to  a  bilge-tank,  but  normally  the  centrifugal  pump  is  kept 
running  constantly,  for  the  purpose  of  returning  the  contents  of 
the  tank  to  the  hot-wells,  of  which  there  is  one  to  each  unit. 


ELECTRIC   TRACTION    OX    THE   XORTH-EASTERX 
RAILWAY. 

The  city  of  Xewcastle-upon-Tyne  is  situated  about  8  miles 
from  the  mouth  of  the  river,  the  intervening  districts  on  both 
banks  being  densely  populated,  and  containing  an  almost  con- 
tinuous succession  of  shipbuilding  yards,  and  engineering  and 
other  works.  Between  Newcastle  and  the  sea,  there  is  conse- 
quently a  heavy  traffic  the  whole  year  round,  and  this  is  swelled  to 
enormous  proportions  during  holiday  seasons. 

The  lines  which  are  now  electrically  equipped  for  passenger 
service  were  previously  operated  by  steam  locomotives,  with  the 
exception  of  the  line  from  Gosforth  to  Ponteland,  which  is  now 
under  construction.  The  Quayside  branch-line,  used  for  goods 
traffic   only,   is   also   being   equipped   for  electrical   operation. 

The  trains  are  operated  by  continuous  current  obtained  from 
a  single  collector-rail,  placed  in  the  6  feet  way,  with  a  return- 
circuit  through  the  running  rails.  The  current  is  derived  from 
rotary  converters  and  static  transformers,  which  convert  the 
three-phase  current  at  a  pressure  of  5,500  volts  and  periodicity 
of  40,  into  continuous  current  at  a  pressure  of  600  volts. 

The  collector-rail  is  of  high-conductivity  steel,  Tignoles 
section,  weighing  80  pounds  per  yard,  carried  on  insulators  com- 
posed of  reconstructed  granite,  placed  outside  the  running  rail 
and  spaced  3  feet  Hi  inches  from  the  centre  of  the  track.     On 
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double  track,  the  separate  collector-rails,  belonging  to  each 
track,  are  normally  placed  between  the  two  tracks;  bui  ai 
junctions,  crossings,  etc.,  or  wherever  then'  is  any  obstruction 
in  the  6  feel  way.  the  collect<a -rail  is  transferred  to  the  outside 
of  the  track,  as  required.  At  level-crossings,  stations,  etc.,  the 
collector-rail  is  protected  by  two  creosoted  boards,  bolted  against 
distance-pieces,  placed  on  each  side  of  the  rails.  Under  normal 
conditions,  the  collector-rail  has  no  protection,  but  hides  for  fix- 
ing this  are  punched  in  the  collector-rails,  so  that  protecting 
boards  may  be  readily  applied  at  any  point,  where  such  may 
be   deemed    desirable. 

The  collector-rail  tor  the  return-current  has  been  economic- 
ally formed  by  bonding-  the  running'  rails,  but  the  position  of 
the  single  collector-rail  has  been  so  fixed  that  a  return  collector- 
rail  can  be  installed  between  the  rails,  at  any  future  time,  should 
this  prove  advisable.  As  the  standard  fish-plate  did  not  allow 
sufficient  space  between  it  and  the  web  of  the  rail  to  admit  of 
the  use  of  protected  bonds,  a  new  fish-plate,  giving  more  room, 
was  designed  by  Mr.  Charles  A.  Harrison,  engineer  of  the  line; 
and.  as  the  bonding  of  the  track  proceeded,  all  the  fish-plates 
previously  in  use  were  replaced  bj*-  those  of  the  new  design. 

Current  is  supplied  to  the  collector-rail  from  five  sub-stations 
located  respectively  at  Pandon-dene,  Wallsend,  Cullercoats, 
Benton  and  Kenton.  Fourteen  800  kilowatts  rotary  converters 
are  distributed  among  the  various  sub-stations.  The  Pandon- 
dene  sub-station  contains  four  of  these  rotary  converters.  These 
have  been  specially  designed  to  operate,  without  serious  spark- 
ing, at  an  overload  of  100  per  cent,  for  10  minutes,  and  at 
an  overload  of  200  per  cent,  momentarily.  The  main  static 
transformers  air  of  the  single-phase,  oil-insulated,  self-cooling 
type.  A  small  induction-motor,  fed  by  a  special  transformer,  is 
coupled  to  each  rotary  converter;  and  the  rotary  converter  is 
started  up  by  means  of  the  induction-motor  until  it  attains  the 
synchronous  speed  of  the  rotary,  and  then  it  is  switched  on  to 
the  high-tension  omnibus-bars  in  the  usual  way. 

With  the  view  of  simplifying  the  arrangement  of  cables  and 
leads  inside  the  sub-station,  the  high-tension  switch-board  has 
been  placed  on  one  side  of  ,  ;e  sub-station,  and  the  low-tension 
-witch-board  is  placet!  on  the  opposite  side  of  the  building.  Only 
the  positive  leads  ate  taken  to  the  low-tension  switch-board,  the 
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negative  omnibus-bar  running  near  the  floor,  behind  the  switch- 
board, and  the  equalizing  switches  are  placed  close  to  the  rotary 
•converters.  The  high-tension  switches  are  of  the  oil-type,  the 
feeder  switches  are  provided  with  an  automatic  reverse-current 
release,  and  the  converter  switches  with  an  overload  time-limit 
release,  all  being  operated  electrically  by  Low-tension  continuous 
current,  supplied  from  a  small  battery  in  each   sub-station. 

High-tension  and  low-tension  watt-meters  are  provided  for 
measuring  the  input  and  output  of  each  sub-station. 

The  sub-stations  receive  their  supply  of  three-phase  current, 
at  a  pressure  of  5,500  volts,  through  three-cored,  paper-insulated, 
lead-covered  cables,  laid  solid  in  wooden  troughs  along  the 
railway. 

The  rolling  stock  comprizes  motor-  and  trailer-coaches,  the 
bodies  being  built  by  the  railway  company  at  their  works  at 
York,  from  the  designs  of  Mr.  Wilson  Worsdell,  the  chief 
mechanical  engineer.  The  coaches  are  of  the  open-corridor 
type,  lighted  and  heated  by  electricity.  Each  coach  is  carried 
on  two  four-wheeled  bogie-trucks.  Each  motor-coach  is  equipped 
with  two  G.  E.  66  motors,  each  rated  at  150  horsepower,  both 
motors  being  carried  on  one  bogie-truck. 

The  unit  system  is  composed  of  two  motor-coaches  with  one 
trailer-coach  between  them,  this  being  strengthened  when 
necessary  by  the  addition  of  another  unit  train.  The  motor- 
coaches  have  drivers'  compartments  at  one  end  only,  but  a 
master-controller  is  fitted  in  the  vestibule  at  the  other  end  also, 
so  that  the  coach  may  be  driven  from  this  end  if  necessary. 

Beneath  each  motor-coach  are  fitted  a  number  of  electrically 
•operated  switches  for  making  the  necessary  connections  of  the 
motors,  and  for  cutting  in  and  out  the  resistances,  step  by  step. 
These  switches  are  actuated  by  current  derived  from  a  nine-wire 
multiple  cable,  which  runs  from  end  to  end  of  each  motor-coach, 
and  is  fitted  with  suitable  coupling  devices  at  each  end.  The 
trailer-coaches  also  have  a  multiple  cable,  with  couplings,  run- 
ning from  end  to  end.  In  this  way,  the  train  when  made  up,  no 
matter  how  long,  has  a .  continuous  nine-wire  cable  from  one 
end  to  the  other,  and  by  letting  current  into  any  wire  of  tin- 
cable  at  any  point  in  the  train,  the  corresponding  electrically 
operated  switches  on  all  of  the  motor-coaches  are  simultaneously 
actuated,   and   thus  the  necessarv  combinations  of  motors   and 
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resistances  are  made  simultaneously  on  each  of  the  motor- 
coaches.  The  master-controller  by  which  current  is  introduced 
into  this  nine-wire  cable  al  the  will  of  the  driver,  can  be  placed 
wherever  desirable.  For  instance,  in  addition  to  a  master- 
controller  in  the  driver's  compartment  at  each  end  of  the  train, 
one  may  be  placed  at  the  other  end  of  each  of  the  motor-coaches,. 
or  even  on  flic  !  i  a  i  ler-cuaclies,  in  t'aci  at  every  place  at  which 
there  is  likely  to  he  any  need  to  control  a  train.  Suitable  inter- 
locked handles  are  provided,  so  that  it  is  not  possible  to  leave  a 
master-controller  in  a  wrong  position  or  to  work  two  of  them 
simultaneously. 

The  coaches  are  fitted  with  the  Westinghouse  air-brake,  a 
motor-driven  air-compressor  being  provided  for  this  purpose. 

Each  motor-coach  is  provided  with  four  contact-shoes,  one' 
at  each  side  of  each  bogie-truck,  to  collect  the  current  from 
the  live  rail,  and  the  whole  of  the  contact-shoes  of  each  train  are 
connected  together  so  as  to  avoid  the  possibility  of  the  train 
lo>in<i-  its  supply  of  current  at  junctions,  crossings,  etc.,  where- 
the  continuity  of  the  third  rail  must  necessarily  be  broken. 

The  ordinary  stopping  train  takes  about  23  minutes  for  the 
journey  from  Newcastle  to  Tynemouth,  the  average  speed  being 
about  22  miles  per  hour,  including  stops.  Quick  trains,  running 
through  without  stops,  reduce  this  time  to   15  minutes. 

Two  electric  locomotives  will  be  provided  for  working  the- 
Quay-side  branch,  and  these  will  be  equipped  in  the  same  way  as 
the  motor-coaches,  with  a  multiple-unit  controller,  Westinghouse 
air-brakes,  etc.  Each  locomotive  will  be  capable  of  starting 
with  and  hauling  a  train,  weighing  150  tons,  up  a  gradient  of 
1  in  27  at  a  speed  of  9  to  10  miles  per  hour. 

The  North-eastern  Railway  Company  purchase  current  from 
the  Newcastle-upon-Tyne  Electric  Supply  Company,  Limited. 
A  portion  of  this  current  is  generated  at  the  Neptune-bank 
station  at  Wallsend,  but  the  bulk  of  the  supply  is  obtained  from 
t  lie  (  ai  ville  station. 


NOKTIl-KASTKhW   RAILWAY  COMPANY:  LOCOMOTIVE 
WORKS,  GATESH  HAD-UPON-TYNE. 

The   locomotive,    carriage    and    wagon    department   emploj's- 
1  8,520  persons. 
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The  Gateshead  works  occupy  a  space,  including  siding- 
room,  of  about  30  acres  on  the  south  bank  of  the  Tyne.  The 
works  include  the  following  shops: — Fitting  and  erecting,  light- 
machine,  heavy-machine,  wheel-lathe,  engine-repairing,  tank,, 
grinding  and  flanging,  boiler,  tyre-hooping,  tube-brazing,  paint- 
ing, brake,  joiners'  and  pattern-makers',  tender-erecting  and 
brass-finishers',  engine-house,  forge  and  two  smiths*  simps,  brass- 
foundry,  tin-shop  and  store,  brass  store,  iron  store,  testing-room, 
chemical  laboratory  and  the  locomotive  running  shed. 

The  engine-house,  45  feet  long  by  33  feet  wide,  contains  a 
vertical  compound  engine,  built  at  Gateshead :  steam  is 
obtained  from  six  boilers,  five  being  in  constant  use,  whilst  one 
is  laid  off  at  a  time  for  cleaning.  The  engine-room  also  con- 
tains two  air-compressors,  which  supply  air  to  a  number  of 
receivers  distributed  in  various  parts  of  the  works.  The  com- 
pressed air  is  utilized  for  pneumatic  drilling  and  caulking,  as 
well  as  for  working  several  pneumatic  cranes,  each  possessing  a 
lifting  capacity  up  to  2  tons. 

The  fitting  and  erecting  shop,  349  feet  long  and  88  feet  wide, 
contains  two  35  tons  rope-driven  cranes.  There  are  two  lines  of 
rails  in  this  shop,  on  which  engines  are  both  built  and  repaired. 
The  output  of  new  locomotives  averages  between  thirty  and  forty 
per  annum. 

The  heavy-machine  shop  is  347  feet  long  by  90  feet  wide. 
The  machining  of  the  engine  side-frames  is  the  largest  class  of 
work  done;  and  besides  other  machines,  there  is  a  profile  milling 
machine;  a  triple-head  slotting  machine;  a  drilling  machine 
for  boring  side-frames;  and  a  radial  drilling  machine.  The 
milling  machines  vary  in  size  from  the  smallest  up  to  those 
capable  of  dealing  with  work  from  8  feet  to  10  feet  in  length. 
All  the  milling  cutters,  twist-drills,  etc.,  used  in  the  works  are 
made  in  this  department. 

The  wheel-lathe  shop  is  314  feet  long  by  45  feet  wide.  The 
hand  jib-cranes  were  put  into  the  building  for  the  purpose  of 
lifting  the  wheels  and  axles  into  the  various  lathes.  There  are 
the  usual  type  of  double-headed  wheel-lathes,  such  as  are  in  use 
in  all  locomotive-works.  There  are,  however,  a  quartering 
machine;  a  key-way  cutting  machine;  and  two  crank-axle 
lathes,  one  having  seven  tools,  and  the  other  with  four  tools. 
There  are  also  two  hydraulic  machines  for  forcing  on  and 
removing  wheels  from  their  axles. 
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The  engine-repairing  shop,  280  Heel  long  by  L85  feet  wide, 
is  served  by  sis  rope-driven  cranes.  A  vertical  wall-engine 
drives  a  small  shaft,  with  Lighi  grooved  pulleys  keyed  to  it.  These 
pulleys  drive  the  repair-tools.      Formerly,   the  time  occupied  in 

hand-boring  a  pair  of  cylinders  was  about  14  days;  hut  conse- 
quent on  Ihe  introduction  of  these  portable  boring  machines, 
the  time  occupied  has  been  reduced  to  two  days.  A  tool,  used 
for  refacing  born-plates,  is  permanently  tixed  on  a  small  bogie, 
and  can  he  run  under  an  engine  after  the  wheels  are  taken  out, 
put  into  position,  and  set  to  work.  A  portion  of  the  south  bay  is 
fitted  up  for  the  purpose  of  punching  and  straightening  engine- 
and  tender-frames.     About  300  engines  per  annum  are  repaired. 

The  boiler-shop  is  252  feet  long  by  61  feet  wide.  The  output 
of  locomotive  boilers  in  1903  was  100,  in  addition  to  a  number 
of  stationary  boilers. 

The  forge,  and  one  of  the  smiths'  shops,  is  contained  in  a 
building  441  feet  long  by  62  feet  wide.  The  forge  contains 
eleven  hammers,  varying  in  power  from  -3  tons  down  to  5  cwts. 
I  he  fact  that  steed  castings,  in  many  cases,  are  used  where 
wrought  iron  was  formerly  employed,  accounts  for  the  com- 
paratively small  sizes  of  the  hammers.  The  steam-supply  to 
I  lie  hammers  is  furnished  from  overhead  pipes  laid  along  the 
north  wall  The  smithy,  containing  56  fires,  is  used  for  the 
hulk  of  the  heavier  smith's  work  in  connection  with  locomotive 
construction.  .Engine  and  tender  springs  are  made  and  repaired 
in  another  shop,  containing  six  fires,  together  with  bolts,  nuts, 
rivets,  etc.,  and  the  smaller  class  of  locomotive  work. 

The  engine  painting  shop  provides  accommodation  for  18 
engines,  and  is  capable  of  an  annual  output  of  over  300  com- 
pletely painted  locomotives. 

All  samples  of  steel,  iron,  gunmetal,  copper,  wire  for  ropes, 
oils,  and  many  other  materials  for  the  locomotive  and  various 
other  departments,  are  subjected  to  various  tests,  chemical  and 
otherwise,  in  the  testing-room  and  chemical  laboratory.  The 
test-house  contains  a  fine  100  tons  hydraulic  testing  machine. 

The  running  shed,  451  feet  long  by  173  feet  wide,  contains 
four  turn-tables,  and  provides  accommodation  for  80  locomotives. 
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NORTH-EASTERN  RAILWAY  COMPANY:  HEATON 
CARRIAGE  AND  WAGON  WORKS  AND  ELECTRIC- 
CAR  SHEDS. 

The  Heaton  Junction  works  of  the  North-eastern  Railway 
Company  are  used  for  the  repair  and  upkeep  of  all  the  rolling- 
stock  working  in  the  northern  division,  including  the  electric 
coaches  and  locomotives,  and  gear  in  connection  therewith,  and 
the  rolley-  and  barrow-work  from  Sunderland  to  Carlisle  and 
Tweedmouth  inclusive. 

The  extensions  comprize  a  main-lifting  shop,  080  feet  long 
by  47  feet  wide ;  a  carriage-repair  shop,  570  feet  long  by  47  feet 
wide ;  a  machine  shop,  110  feet  long  by  47  feet  wide,  in  which 
are  wheel-lathes,  milling  machines,  engine-lathes,  and  the  usual 
tools  required  for  the  repairing  of  carriages  and  electric  motors. 
This  shop  receives  all  electric  cars  for  general  repairs,  the 
light  repairs  being  done  in  the  car-sheds  adjoining.  The  rolley 
shop,  110  feet  long  by  90  feet  wide,  repairs  about  1,200  barrows 
and  350  rolleys  per  annum. 

The  main  store,  110  feet  long  by  45  feet  wide,  is  chiefly 
devoted  to  spare  electrical  gear  and  carriage  material.  The 
wagon  store,  50  feet  long  by  30  feet  wide,  is  kept  separate. 

The  carriage-painting  shop,  520  feet  long  by  55  feet  wide, 
receives  about  800  carriages  per  annum ;  the  old  carriage-lift- 
ing shop,  520  feet  long  by  55  feet  wide,  will  shortly  be  converted 
into  a  wagon-repair  and  painting  shop. 

In  the  wagon  shop,  the  following  are  all  in  one  line:  — 
Smith's  shop,  166  feet  long  by  40  feet  wide,  and  an  extension, 
now  being  built,  of  130  feet ;  boiler-house,  containing  one 
Cornish  and  two  Lancashire  boilers,  30  feet  long  by  7^  feet 
in  diameter;  machine  shop,  92  feet  long  by  40  feet  wide; 
and  the  wood-machine  shop,  81  feet  long  by  40  feet  wide,  con- 
taining a  four-cutter  planer  double-spindle  machine,  with  rotary 
cutters  and  the  usual  saws. 

The  main  wagon  shop,  370  feet  long  by  84  feet  wide,  receives 
about  7,000  wagons  per  annum,  about  10  per  cent,  of  which 
require  heavy  repairs;  and  the  repair-work  includes  40  tons 
steel  wagons  of  the  Sheffield-and-Twinberrow  and  Leeds-Forge 
types. 

The  sub-station,  30  feet  long  by  20  feet  wide,  for  supplying 
•current  to  the  works,  contains  the  transformer  and  switch  gear. 
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The  machinery  is  driven  by  "alternating  curreni  -440  volts  at 
tO  amperes. 

The  wagon  shop  is  still  steam-driven,  bui  the  whole  plant 
will  shortly  be  converted   to  electric   driving. 

The  electric  car-standing  shed,  520  feet  1  n  1 1  u  by  200  Peel 
wide,  is  built  with  open  pits  on  the  tram-shed  principle,  that  is, 
the  main  floor  is  about  4  feet  below  the  running  rails,  which  are 
placed  on  balks  of  timber  and  brick-pillars.  All  light  repairs, 
cleaning,  and  nightly  inspections  are  undertaken  in  this  shed, 
and  90  cars  receive  attention,  running  about  100,000  car-miles 
per  week.      The  usual  stores,  offices,  etc.,  adjoin  the  shed. 


NORTH-EASTERN     RAILWAY    COMPANY:      DUNSTON 
COAL-SHIPPING    STAITHES. 

(Hal-shipments  in  the  North  of  England  are  carried  out 
almost  without  exception  from  elevated  jetties  or  staithes,  either 
run  out  at  right  angles  to  the  river  with  one  or  more  end-tipping 
-pouts,  or  parallel  to  the  river,  with  a  series  of  side-tipping 
spouts,  such  as  are  in  existence  at  the  staithes  belonging  to  the 
North-eastern  Railway  at  Dunston-upon-Tyne.  The  latter 
arrangement  of  side-tipping  spouts  is  undoubtedly  the  best  for 
rapid  shipment,  although  it  entails,  as  at  Dunston,  an  increased 
amount  f  river-frontage,  with  a  proportionately  greater  quantity 
of  dredging.  The  existing  staithe  is  1,709  feet  long,  being  run 
out  from  the  land  into  the  river  and  parallel  to  it  by  a  curve  of 
396  feet  radius. 

There  are  three  berths,  about  260  feet  apart,  each  berth  con- 
taining two  sets  of  four,  rive  or  six  spouts,  according  to  the 
height  of  the  staithe,  the  spouts  being  spaced  87A  feet  apart, 
from  centre  to  centre.  The  top  is  laid  with  three  lines  of  way  on 
an  up  gradient  of  1  in  90,  with  the  necessary  points  and  cross- 
over roads.  The  two  inside  road-  ate  the  full  ones,  up  which  the 
coal-trucks  are  pushed  by  locomotives  to  the  staithe-head ;  the 
coal-trucks  are  then  dropped  back  by  gravitation  through  the 
points  and  down  the  outside  or  empty  road,  tipped  down  the 
shoots  in  batches  of  about  a  dozen  at  a  time,  and  the  empty 
trucks  return  to  the  standage.  Under  ordinary  conditions,  about 
forty  trucks,  each  carrying  10|  tons,  can  be  teemed  down  one 
spout  in  an  hour,  giving  an  average  daily  rate,  including 
stoppages,  of  t,000  tons  per  spout-head. 
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The  staitlies  were  originally  constructed  with  the  intention 
of   relieving   the   overcrowded   traffic    at   Tyne   Dock,   but   since 
their  erection,  not  only  has  the  coal  traffic  at  Tyne  Dock  con- 
siderably increased,   but   the   growth   in  the   traffic   at   Dunston 
rendered  the  staitlies  quite  incapable  of  coping  with   the  ever- 
increasing    output    of    the    Annfield    Plain    and    West    Durham 
•collieries.     It  was  therefore  decided  in  1897  to  double  the  exist- 
ing staitlies,  and  thus  provide  three  more  berths  on  the  south 
side,    entailing    the    construction    of    a    dock    or   tidal    basin    to 
accommodate  the  colliers  during  shipment.     In  consequence,  the 
Eedheugh  branch  railway  was  diverted  as  far  south  as  possible, 
then  the  ground  between   this   line   and   the   new   staitlies   was 
excavated   to   a   depth  of   16   feet  below  low-water  of  ordinary 
spring-tides,    that    is,    to    a    total    depth    of    36    feet    below    the 
coping-level,  having  an  area  at  high  tide  of  about  9  acres,  with 
an  extreme  width  of  310  feet.     The  south  and  west  sides  of  the 
basin  are  battered  to  a  slope  of  2  to  1,  which  is  protected  above 
Low-water  level  by  a  skin  of  slag  or  rubble  pitching,  12  inches 
thick,  and  this  is  carried  down  to  the  level  of  the  clay  to  secure 
a  solid  foundation.     A  pair  of  dolphins  and  mooring-buoys  are 
put  down  at  the  toe  of  the  slope,  opposite  each  berth,  for  empty 
boats  to   lie  alongside.     The  entrance   of  the   basin,   93  feet   in 
width,  is  protected  on  the  south  side  by  a  concrete  quay-wall, 
about  1,060  feet  long  and  41  feet  deep  (below  the  coping),  and 
then  returns  at  the  east  end  into  an  existing  quay-wall.     The 
range    of   tide   in   the    basin    is    15    feet,    and    the    coping-level 
is  5  feet  above  high-water  of  ordinary  spring-tides.     The  total 
quantity    of    earthwork    excavated    and    dredged    to    form    the 
dock    and    the   entrance   to   the    same,    was   over   500,000    cubic 
yards.        The   quantity   of   timber   used   in   the  erection   of   the 
new   staitlies    was   about   250,000    cubic    feet.     The    amount   of 
concrete  in  the  river-wall  at  the  entrance  is  17,700  cubic  yards, 
and  the  quantity  of  trench-excavation  for  the  same  was  28,000 
■cubic  yards. 

The  new  staitlies,  consisting  of  a  series  of  frames  or  trestles 
spaced  17  h  feet  apart,  and  braced  together  by  12  inches  by  6 
inches  walings  and  braces,  are  built  upon  rows  of  13  inches  by 
1:;  inches  piles,  also  spaced  17£  feet  apart.  The  super-structure 
consists  of  a  double  row  of  13  inches  by  14  inches  way  beams, 
placed  one  above  the  other,  carrying,  a  3  inches  caulked  deck. 
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and  a  L4  inches  by  6|  inches  rail-beam  under  each  running  rail. 
Opposite  the  spouts,  where  ihe  points  and  crossing's  occur,  there 
is  a  solid  tiA  inches  deck,  instead  of  the  rail-beam.  The  per- 
manent way,  as  on  the  standage  lines,  is  of  (he  company's  90 
pounds  hull-headed  type,  with  chairs,  and  consists  of  two  lines 
of  way 3  broadening  out  to  three  at  the  first  set  of  spouts,  and 
increasing  to  four  at  the  top  spmits,  and,  at  each  berth,  there  is 
a  nest  of  crossings  connecting  (he  full  lines  with  the  empty  road 
uver  the  shoots,  which  are  similar  in  number  and  position  to 
lie'-,  already  described  on  the  existing  staithes.  The  insides  of 
the  spouts  are  plated  with  J  inch  steel-sheeting. 

NORTH-EASTERN  RAILWAY  COMPANY:    NEW  HIGH- 
LEVEL    BRIDGE. 

On  the  south  side  of  the  new  high-level  bridge,  the  members 
saw  the  progress  of  the  masonry- work  in  connection  with  the 
approaches  to  the  bridge,  the  south  pier  in  course  of  erection 
above  high-water,  the  centre  pier  about  the  level  of  the  river, 
and,  at  the  north  pier,  the  excavation  being  carried  out  within 
the  caisson.  They  also  inspected  the  approach  to  the  bridge 
through  the  Forth  goods  warehouse,  being  constructed  both  in 
brickwork  and  steel. 


CONSETT  IRON  COMPANY,  LIMITED:   CONSETT  IRON- 
WORKS. 

The  Consett  Iron  Company,  Limited,  at  the  present  time, 
owns  eleven  collieries,  extending  over  an  area  of  13,000  acres, 
and  producing  annually  about  1,500,000  tons  of  coal.  There 
are  also  about  1,050  coke-ovens,  producing  about  000,000  tons 
of  coke  per  annum. 

Blast-furnaces. — There  are  seven  blast-furnaces  (six  of  which 
at  the  date  of  the  visit  were  in  blast),  each  55  feet  high,  the 
hearths  being  !»  feet  in  diameter:  the  height  to  the  top  of  the 
bosh,  20  teet  :  and  the  diameter  of  the  bosh,  20  feet.  Each 
furnace  is  equipped  with  three  Cowper  stoves,  varying  from  65 
to  90  feet  in  height,  and  from  21  to  24  feet  in  diameter. 

The  blowing-engines  are  both  of  the  beam  and  vertical- 
tandem     types.       The    beam-engines    have    steam-cylinders,    50 
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inches  iu  diameter,  and  blowing  cylinders,  100  inches  in  dia- 
meter, by  9  feet  stroke,  designed  for  a  blast-pressure  of  5  pounds 
per  square  inch.  The  vertical-tandem  engines  have  steam- 
cylinders,  50  inches  in  diameter,  and  blowing-cylinders,  100 
inches  in  diameter,  by  5  feet  stroke,  designed  for  a  working  pres- 
sure of  10  pounds,  but  in  case  of  emergency  they  can  work  at  15 
pounds  per  square  inch. 

The  steam  is  raised  in  Lancashire  and  Babcock-and-Wilcos 
boilers  by  the  waste-gases  from  the  furnaces. 

Steel-works. — Two  melting-shops  supply  ingots  for  the  manu- 
facture of  steel  plates.  The  east  shop  contains  six  Siemens  open- 
hearth  furnaces  of  35  tons,  and  three  of  28  tons  capacity.  In 
the  west  shop,  there  are  nine  furnaces  of  20  tons,  one  of  28  tons 
and  one  of  35  tons  capacity. 

Two  cogging-mills  deal  with  these  ingots :  one  a  28  inches 
mill,  driven  from  the  No.  2  plate-mill  engine,  through  steel 
bevel-gearing;  and  the  other  a  45  inches  mill,  driven  by  an 
engine  with  two  coupled  non-condensing'  high-pressure  direct- 
acting  cylinders. 

There  are  four  plate-mills  for  rolling  steel  plates,  two  of 
which  are  continuous  running,  with  rolls  6|  feet  long  and  25 
inches  in  diameter;  and  the  other  two  are  reversing  mills,  one  of 
which  has  rolls  7  feet  long  and  25  inches  in  diameter,  and  the 
other  8  feet  long  by  28  inches  in  diameter.  The  output  of  these 
four  mills  is  3,000  tons  per  week  of  plates  for  boiler,  ship  and 
bridge  building,  and  general  engineering  work  (including 
chequered  plates). 

The  company  also  produces  angles,  bars,  etc.,  the  ingots 
being  made  at  a  third  steel-melting  shop,  with  seven  open-hearth 
steel-melting  furnaces  of  28  tons  capacity.  These  ingots  are 
cogged  into  blooms,  in  a  cogging-mill  with  rolls  45  inches  in 
diameter,  driven  by  a  reversing  high-pressure  non-condensing 
engine,  with  two  cylinders,  45  inches  in  diameter  and  5  feet 
stroke. 

In  front  of  this  mill  is  a  powerful  bloom-shear,  from  which 
the  bloom  is  carried  on  live  rollers  to  the  large  angle-mill,  with 
rolls  32  inches  in  diameter,  driven  by  a  reversing  high-pressure 
engine,  with  cylinders  54  inches  in  diameter  and  4A  feet  stroke. 

In  close  proximity  are  two  other  mills,  with  rolls  22  inches 
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and  12  inches  in  diameter  respectively.  This  plant  is  arranged 
tin-  the  production  of  angles,  tees,  zeds,  channels,  etc.,  and  of 
round  and  square  bars  for  shipbuilding  and  other  constructional 
purposes:    and  is  equal  to  a  production  of  2,000  tons  per  week. 

The  works  include  the  usual  shops  for  general  repair-work; 
a  foundry  fully  equipped,  making  200  tons  of  castings  per  week; 
and  a  brickworks,  capable  of  turning  out  120,000  fire  bricks  per 
week,  the  kilns  of  which  are  fired  by  the  waste-heat  from  coke- 
ovens,  which  afterwards  passes  under  the  drying  floor  of  the 
moulding  s\trA. 

All  the  steel  is  made  at  the  works  by  the  Siemens  acid  process. 

The  Consett  Iron  Company,  Limited,  owns  lupmatite-mines 
in   Spain,   and   limestone-quarries   in  AVeardale. 

The  total  number  of  men  employed  by  the  company  is  over 
S,000,  and  the  average  amount  paid  weekly  in  wages  is  £12,000. 


MESSRS.    JOHN    SPENCER    &    SONS,     LIMITED: 
NEWBTJRN-ITPON-TYNE. 

The  firm  was  established  in  1810  by  Mr.  John  Spencer,  who 
commenced  business  in  that  year  as  a  maker  of  files.  Subse- 
quently, the  firm  settled  at  Newburn,  and  there  laid  down  a 
converting  furnace,  crucible  cast-steel  melting  holes,  a  rolling 
mill  driven  by  (he  water  from  the  burn,  and  file-shops,  together 
with  a  tilt-hammer  driven  also  by  water-power.  From  this 
small  beginning,  the  works  have  gradually  and  steadily  grown, 
until  they  now  cover  an  area  of  over  60  acres,  and  give  regular 
und  constant  employment  to  about  1,500  men  and  boj^s. 

Adjacent  to  the  old  furnaces,  erected  for  the  making  of  steel 
hy  the  cementation-process,  are  the  No.  1  rolling-mills,  originally 
driven  by  a  water-wheel  (still  in  position),  but  subsequently 
in  184">  driven  by  a  steam-engine,  said  to  have  been  the  first 
applied  to  the  direct  driving  of  a  rolling-mill.  In  this  mill, 
steel-bars  for  springs,  files,  etc.,  are  rolled. 

Closely  adjoining  are  the  file-shops,  where  files  are  cut 
both  by  hand  and  machine ;  and  the  spring  shops  and  smiths' 
shop,  where  every  description  of  laminated,  volute  and  spiral 
springs  arc  made,  for  use  iii  railway  rolling  stock,  gun-carriages, 
safety-valves,  etc.,  together  with  buffers  for  locomotive  engines, 
carriage-  and   wagons. 
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The  forge,  in  addition  to  the  several  steam-hammers,  contains 
a  '2,000  tons  hydraulic  forging  press,  whereby  crank-  and  line- 
shafting,  gun-tubes  and  other  forgings  of  the  largest  size  are 
made,  in  addition  to  locomotive  crank  and  plain  axles,  steel 
cylinder-liners  and  other  important  engine-details. 

In  the  steel-foundry,  crucible  and  Siemens-Martin  steel 
castings  are  produced  up  to  35  or  40  tons  in  weight.  Steel 
castings  now  successfully  replace  the  expensive  forgings  pre- 
viously used  for  many  purposes,  cast-steel  being  used  for  the 
wheel-centres  of  locomotives  in  place  of  wrought-iron,  and  for 
making  gearing,  wagon-wheels,  tub-wheels  and  every  variety 
•of  castings. 

Adjoining  the  steel-foundry  is  a  small  cast-iron  foundry 
used  solely  for  the  making  of  ingot-moulds,  moulding  boxes, 
and  such  like  tools  and  appliances. 

The  machine  shop  is  fitted  with  tools  of  the  largest  size, 
(including  a  powerful  quadruple-geared  lathe,  and  a  large  boring 
machine  for  trepanning  hollow  shafting  of  the  longest  lengths 
made),  chiefly  used  for  the  machining  of  marine  cranks  and 
line-shafting,  locomotive  crank  axles,  stern-posts,  etc. 

The  rolling-mills  comprise  steel-melting  and  re-heating  fur- 
naces, cogging-mills,  plate-mills  and  bar-mills,  and  all  the 
supplementary  plant  and  machinery  required  for  the  full  equip- 
ment of  such  an  establishment.  Steel  plates,  for  boiler  making 
and  other  purposes,  over  12  feet  wide  and  up  to  any  weight,  can 
be  turned  out  by  the  plate-mill,  which  is  capable  of  making  1,200 
to  1,500  tons  of  plates  per  week.  The  bar-mills  roll  all  descrip- 
tions of  bars.  The  large  cogging-plant  is  capable  of  rolling-  and 
cutting,  at  one  heat,  slabs  60  inches  wide  and  13  inches  thick, 
ready  to  be  still  further  rolled  down  into  plates  of  any  desired 
thickness. 


SIR  W.   G.   ARMSTRONG,   WHITWORTH   &   COMPANY, 
LIMITED:    ELSWICK  WORKS. 

Engine-works.— In  the  bridge-yard  several  large  hydraulic 
cranes  were  under  manufacture. 

In  the  fitting  and  erecting  shops,  the  work  in  hand  con- 
sisted of  hydraulic  engines  for  training  the  12  inches  and  9'2 
inches  gun-mountings  for  several  battleships  and  cruisers,  large 
pumping-plant  for  deck  purposes,  and  smaller  machines  for 
.generating  hydraulic  power  on  board  ship. 
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In   the   next    shop,   some   Large  cylinders  and   rams   for  the- 
hydraulic  control  of  dock-gates  were  being  machined  and  erected. 
A  large  number  of  cylinders,  flywheels,  and  other  engine  details 
keep  the  remainder  of  the   machines  constantly  busy. 

In  the  forge,  the  only  portion  seen  was  a  rolling-mill  in 
which  Elswick  bronze  bar  was  being  rolled  from  ingots  cast 
in  the  brass-foundry  at  Scotswood. 

A  boiler-house  and  another  erecting  yard  were  passed,  on  the 
way  from  the  engine-works  to  the  ordnance  department. 

Ordnanct  Department. — The  first  shop  is  devoted  to  turning 
the  various  barrels  for  the  larger  guns,  such  as  the  12  inches  and 
9*2  inches.  Some  of  the  latest  pattern  50  calibre  guns  were 
under  construction  for  the  Government.  These  tubes,  in  some 
cases  40  and  50  feet  long,  must  be  finished  correctly  to  within 
O'OOl  inch.  This  work,  in  consequence,  ,is  of  a  very  delicate 
nature,  and  requires  long  experience  and  highly-skilled  labour. 

There  are  a  number  of  rifling  machines  for  cutting  out  the 
variously-shaped  grooves  in  the  bore  of  the  gun,  which  give  the 
shot  the  rotation  necessary  to  secure  accuracy  of  aim. 

The  cradles,  which  are  required  to  carry  the  gun,  so  as  to 
allow  of  its  most  efficient  working  and  to  take  up  the  shock  of 
the  recoil,  are  also  made  here.  They  are  so  arranged  that, 
when  the  gun  is  at  rest,  they  can  turn  round  a  small  fulcrum 
resting  on  a  spring.  When,  however,  the  gun  recoils  the 
spring  gives  way,  and  a  sufficiently  large  bearing  surface  comes 
into  play.  By  means  of  this  device,  a  gun  weighing  28  tons 
can  with  ease  be  raised  and  lowered  by  hand.  The  recoil  is 
taken  up  by  a  piston  working  in  an  hydraulic  cylinder.  Along 
this,  a  valve-key  passing-  through  a  port  in  the  piston  is  placed 
and  so  constructed  that  the  force  exerted  throughout  the  period 
of  recoil  is  practically  uniform.  A  great  saving  in  weight  is 
the  result. 

In  the  following  shops,  the  work  was  of  a  much  smaller 
nature,  including  the  vast  number  of  hydraulic  fittings,  which 
act  as  the  veins  of  a  Large  "un-mounting,  and  which  enable  it  to 
1m  controlled  with  much  ease  and  precision.  Further  on,  milling 
<m icrs,  made  from  the  firm's  high-speed  tool-steel,  were  being 
milled  into  shape,  together  with  the  great  variety  of  taps  and 
drills  reouired  for  use  in  the  works. 
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A  row  of  automatic  machines,  turning1  out  bolls,  nuts  and 
other  repetition-work,  proved  of  much  interest.  Downstairs,  in 
contrast  to  the  large  guns  seen  a  short  while  before,  Morris 
tubes  were  being  bored  and  rifled. 

Several  Elswick  submerged  torpedo-tubes  were  shown  in  a 
state  Hearing  completion,  and  a  very  fair  idea  could  be  obtained 
of  their  working. 

In  another  large  gun-shop,  a  large  rifling  machine  was  seen 
at  work  on  a  12  inches  gun.  Farther  on,  under  the  same  roof, 
the  largest  naval  gun-mountings  are  erected.  These  consist  of  an 
armoured  gun-house,  an  engine-room  beneath,  and  an  ammuni- 
tion-passage, which  extends  to  the  bottom  of  the  ship.  To  allow 
of  their  completion  in  the  shop,  wells  40  feet  deep  have  been 
dug  in  the  floor.  The  mountings,  now  in  hand,  will  carry  two  12 
inches  guns,  are  working  by  hydraulic  machinery,  and  weigh 
420  tons.  They  are  for  H.M.  ships  Commonwealth  and 
Hindustan. 

Passing  through  one  of  the  fitting  galleries,  the  visitors 
entered  the  shop  in  which  the  12  inches  cradles  are  built.  Two 
were  shown  lying  in  readiness  to  be  placed  in  these  mountings. 

After  a  walk  through  the  cartridge-case  factory,  the  party 
entered  a  large  machining  and  erecting  shop.  Almost  one 
hundred  9*2  inches  and  6  inches  mountings  were  being  con- 
structed. 

The  main  store,  a  large  new  building,  was  quickly  passed  and 
Xo.  5  shop  reached.  A  6  inches  disappearing  mounting  built  at 
the  Armstrong  works  in  Pozzuoli,  Italy,  was  seen  lying,  and  a 
large  number  of  milling  machines  used  for  manufacturings 
breech-mechanisms  were  at  work. 

A  number  of  finished  guns  ready  for  delivery  were  inspected 
in  another  shop.  The  ease  and  quickness  with  which  the  breech 
was  opened,  requiring  only  one  movement  of  the  hand,  was 
very  striking. 

The  wiring  of  the  guns  with  steel-tape  called  for  notice  on 
the  way  into  the  steel-works.  The  tour  here  was  restricted  to 
a  walk  through  one  level.  A  large  jacket  for  a  12  inches  gun 
was  being  turned  in  a  furnace  preparatory  to  forging.  The  press, 
for  this  purpose  can  exert  a  pressure  of  5,500  tons. 

Machines  for  rough  boring  and  turning  the  ingots  and 
gun-forgings  were  also  to  be  seen. 


66         MESSRS.    K.    AND   W.    EAWTHOBN,    LESLIE   AND   COMPANY     LIMITED. 

Shipyard. — Another  party  walked  round  the  shipyard.  A 
battleship  for  Japan,  a  first-class  cruiser  for  the  British  Govern- 
ment, and  two  scouts,  the  new  type  of  ship  at  present  being 
Introduced  into  the  Navy,  were  being-  built. 

At  the  wharfs  were  H.M.  cruisers  Hampshire  and  Amethyst, 
of  which  the  latter  is  the  first  cruiser  to  be  fitted  with  turbine- 
engines. 

MESSRS.  E.  &  W.  HAWTHORN,   LESLIE  &   COMPANY, 
LIMITED :     NEWCASTLE-UPON-TYNE. 

St.  Peter's  Works. — The  members  were  shown  through  the 
machine,  fitting  and  boiler  shops.  In  the  erecting  shop,  they 
saw  the  engines  for  H.M.  first-class  cruiser,  the  Duke  of  Edin- 
burgh, of  23,500  horsepower,  and,  in  various  stages  of  con- 
struction, the  engines  for  H.M.  scouts,  Adventure  and  Attentive, 
each  of  16,000  horsepower,  together  with  various  details  for  three 
torpedo-boat  destroyers,  each  of  7,000  horsepower,  also  building 
for  H.M.  Government.  Water-tube  boilers  of  the  Yarrow  type, 
together  with  cylindrical  boilers,  were  seen  in  various  stages  of 
construction. 

Forth  Batiks  Works. — The  visitors  saw  some  locomotives  for 
South  America,  some  for  a  Kentish  railway,  some  for  Govern- 
ment dock-yards,  and  others ;  and  also  water-tube  boilers  for 
various  war-vessels  for  H.M.   Government   and  foreign  powers. 


XORTH-EASTERX  MARIXE  ENGINEERING  COMPANY, 
LIMITED :     SUNDERLAND. 

The  Sunderland  engine-works  are  situated  on  the  eastern 
side  of  the  South  Docks.  The  buildings  comprize  engine-shops, 
boiler-shops,  smiths'  forge,  iron-foundry,  pattern-shops,  brass- 
foundry,  brass-finishing  department,  coppersmiths'  shop,  and 
other  departments.  The  whole  of  the  machinery  is  driven  by 
three-phase  alternating  motors,  the  current  being  supplied  by 
the  Sunderland  Corporation  at  their  generators  some  3  miles 
away,  at  a  pressure  of  5,500  volts,  and  transformed  at  the  com- 
pany's sub-station  to  a  pressure  of  220  volts  :  the  transforming- 
house  and  the  main  switch-house  are  of  the  most  complete 
description. 
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There  are  about  25  motors,  varying  in  size  from  15  to  75 
horsepower,  the  main  lines  of  shafting  being  split  up  so  that 
the  motors  driving  these  are  duplicates,  and  special  motors  are 
fitted  for  driving  the  larger  and  more  powerful  machines.  The 
overhead  travelling  cranes  are  also  electrically  driven,  each 
crane  having  three  independent  motors,  and  the  60  tons  cranes 
having  an  auxiliary  light  lift. 

The  iron-foundry  is  equipped  for  making*  the  largest  and 
heaviest  class  of  marine-engine  castings,  a  special  feature  being 
the  large  pits  used  for  casting  propellers. 

The  machinery  in  the  boiler-shops  is  exceptionall}-  large,  and 
of  the  most  modern  description.  The  new  bay,  240  feet  long  by 
62  feet  wide,  has  an  entire  glass  roof,  so  that  the  shops  are  ex- 
ceptionally well  lighted.  The  artificial  lighting  is  entirely 
electrical,  and  is  probably  one  of  the  largest  installations  of  light- 
ing on  the  three-phase  system  in  the  kingdom. 


NORTH-EASTERN   MARINE  ENGINEERING  COMPANY, 
LIMITED :      AYALLSEND-UPON-TYNE. 

The  AYalisend  works  were  built  in  1882,  and  consist  of  a 
symmetrically  arranged  block  of  brick  buildings.  The  company 
have  their  own  forge,  iron-  and  brass-foundries,  brass-finishers' 
and  coppersmith's  shops,  pattern-shop,  etc. 

The  whole  of  the  machinery  in  the  works,  including  some  20 
overhead  cranes,  varying  from  5  to  100  tons,  the  100  tons  sheer- 
legs,  and  25  tons  jib-crane  on  the  quay,  are  driven  electrically 
on  the  continuous-current  system  at  a  pressure  of  250  volts. 

There  are  about  100  motors,  ranging  from  5  to  50  horsepower 
each,  the  total  horsepower  aggregating  about  1,500.  The  power 
is  taken  from  a  public  supply-company,  who  transmit  the 
current  from  their  Carville  power-station,  Wallsend  (1  mile 
distant)  to  the  sub-station  adjoining  the  works,  where  it  is  con- 
verted from  three-phase  at  6,000  volts  to  continuous  current  at 
2511  volts. 

The  area  of  the  property,  including  the  foremen's  villas  and 
workmen's  houses  (which  belong  to  the  company  and  were  built 
lor  the  convenience  of  their  workmen)  is  about  30  acres. 

The  company,  since  its  formation,  has  engined  about  1,600 
merchant  and  war  vessels. 
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The  maiu  shops  have  lofty  bays,  over  500  feel  Long  by  60 
feel  wide.  They  arc  fitted  with  overhead  cranes,  travelling  the 
whole  Length  of  the  shops,  driven  by  three  and  four  motors, 
and  capable  of  Lifting  up  to  I'll)  tons.  The  tools  include 
Lathes  of  the  Largest  description  for  shafting  work,  large  boring 
mills,  and  horizontal  ami  wall  planing  machines:  all  being 
capable  of  dealing  with  the  Largest  class  of  marine  work. 

The  paitern-shop,  a  detached  building  to  the  south  of  the 
iron-foundry,  is  fitted  with  the  latest  types  oi  wood-working 
machinery. 

The  river-frontage  is  over  1,000  feet  Long,  and  to  enable 
vessels  of  the  largest  tonnage  to  lie  afloat  whilst  receiving  their 
machinery,  there  is  a  substantial  jetty  for  the  whole  length  of  the 
frontage,  while  on  the  quay  there  i>  a  pair  of  101)  tons  electric- 
ally-driven sheer-legs,  and  also  a  25  Tons  electrically-driven 
travelling  jib-crane. 


MESSRS.    PALMERS   SHIPBUILDING   AXD   IKON    COM- 
PANY,    LIMITED:      JARROW-UPON-TTNE. 

The  works  cover  an  area  of  about  100  acres,  and  have  a 
river-frontage  oi  nearly  §  of  a  mile.  They  consist  of  a  ship- 
building yard,  graving  dock  and  slipway,  engine-  and  boiler- 
works,  steel-works  and  blast-furnaces,  and  include  within  them- 
selves the  entire  range  of  operations  from  the  smelting  of  the 
ore  to  the  complete  equipment  of  the  vessel.  There  are  about 
8  miles  of  railway  within  the  works,  which  are  connected  by 
private  lines  with  the  North-eastern  Railway. 

In  addition  to  numerous  electrically-driven  modern  machines 
and  tools,  hydraulic  presses,  pneumatic  riveters  and  caulkers, 
electric  drills,  etc.,  the  shipyard  possesses  its  own  forge  and  also 
rivet-works  capable  of  supplying  the  shipyard  and  boiler-shops. 
There  are  also  large  fitters',  plumbers',  joiners'  and  cabinet- 
maker-' shops,  where  the  internal  fittings  required  in  -hip-con- 
struction, including  steering  gears,  etc,  are  manufactured.  The 
graving  dock  is  440  feet  long  by  70  feet  wide,  and  some  notable 
repairs  to  vessels  have  been  executed   in  it. 

The  engine-works  is  self-contained,  having  its  own  forge  and 
also  foundries  for  the  production  of  iron,  brass  and  steel  cast- 
ings.    Among  the  various  machines  in  these  shops  are  a   plate 
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edge-planing  machine  capable  of  taking  a  plate  35  feel  Long  by 
12  feet  wide  and  planing  two  edges  simultaneously;  a  set  of 
vertical  rolls,  capable  of  bending  cold  a  shell-plate  12  feet  wide 
and  If  inches  thick  ;  a  200  tons  hydraulic  Sanger  ;  and  a  hydraulic 
riveting  machine  with  a  12  feet  gap,  and  capable  of  exerting  a 
pressure  of  150  tons.  The  shops  are  also  equipped  for  dealing 
with  the  Express  tj^pe  of  water-tube  boiler,  and  more  recently  a 
plant  for  the  manufacture  of  Belleville  boilers  has  been  added. 
A  speciality  is  the  manufacture  of  the  Eeed  water-tube  boiler, 
which  has  been  adopted  in  the  high-speed  Jarrow  boats  and  in 
vessels  constructed  for  the  Admiralty  on  the  Clyde.  Nearly  25 
miles  of  tubes  are  used  in  the  manufacture  of  the  boilers  and 
machinery  of  each  30  knots  destroyer. 

A  feature  in  the  iron-foundry  is  the  manufacture  of  ingot- 
moulds  and  slag-tubs. 

In  the  machine  and  erecting  shops,  the  tools  are  of  the  most 
modern  type.  In  the  lower  erecting  shops,  engines  of  various 
sizes  for  single  and  twin-screw  merchant  vessels  arc  built;  while 
in  the  upper  shop,  torpedo-destroyer  engines  to  run  about  400 
revolutions  per  minute  are  erected  side  by  side  with  engines 
of  18,000  horsepower.  For  lifting  machinery  and  boilers  on 
board,  a  new  set  of  sheer-legs  to  lift  120  tons  has  recently  been 
erected. 

In  the  pig-iron  making  department,  there  are  five  blast- 
furnaces with  the  usual  equipment  of  hot-blast  stoves.  One  of 
these  furnaces  is  set  apart  for  the  manufacture  of  Cleveland  iron, 
principally  for  foundry-purposes,  and  produces  about  650  tons 
per  week.  In  the  other  furnaces,  high-class  hsematite-pig  is  pro- 
duced for  the  manufacture  of  the  mild  steel  now  so  largely  used 
in  shipbuilding,  and  about  1,000  tons  per  week  are  produced  per 
furnace.  The  furnaces  are  about  80  feet  high,  24  feet  in  dia- 
meter at  the  boshes  and  11  feet  in  the  hearth.  The  bulk  of  the 
hamiatite-pig  produced  is  converted  into  Siemens- Martin  mild 
steel  by  the  acid  process,  the  surplus  iron  being  sold  to  neighbour- 
ing steel-makers.  In  the  steel-works,  there  are  eight  melting 
furnaces,  one  of  50  tons  and  seven  of  40  tons  capacity  per  charge. 
The  various  mills — cogging,  sectional,  plate  and  sheet  mills — 
are  fully  equipped  with  the  usual  guillotine  shears,  hot  and  cold 
saws,  and  contrivances  for  saving  heat  and  labour. 

There  is  a  complete  installation  of  electric  power  tor  driving 
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all   the   outlying    machinery,    and    also   an    extensive    plant    for 
electro-galvanizing. 

The  total  number  of  vessels  completed  at  these  works  since 
their  establishment  in  1852  is  776  and  the  tonnage  has  risen 
from  920  in  1852  to  61,016  in  1903.  The  Dumber  of  men  and 
hoy-  employed  is  aboul  10,000. 


MESSRS.     ROBERT    STEPHENSON    &    COMPANY, 
Lm  [TED :     HEBBURN-TJPON-TYNE. 

At  the  north-eastern  corner  of  the  yard  of  Messrs.  Robert 
Stephenson  and  Company,  Limited,  at  Hebburn  is  situated  the 
largest  and  most  up-to-date  graving-dock  on  the  east  coast  of 
England  and  Scotland.  This  large  dock,  which  has  taken  over 
4  years  to  construct,  is  made  of  concrete.  700  feet  long  on 
the  floor  from  the  inside  of  the  caisson,  90  feet  wide  at  the  bottom 
and  111  feet  wide  at  the  coping.  The  entrance  is  closed  by  a 
large  steel  sliding  caisson  made  by  the  owners.  The  caisson  has 
keels  of  greenheart,  sliding  on  polished  granite-faces,  and  is 
pulled  backward  and  forward  by  a  powerful  hydraulic  engine. 
At  the  entrance  to  the  dock  and  at  the  head  are  placed  one  5 
tons  hydraulic  and  two  10  tons  capstans,  to  facilitate  the  warping 
of  -hips  in  and  out  of  the  dock.  The  keel-blocks,  as  in  Admiralty 
practice,  are  of  English  oak,  with  a  view  to  the  docking  of  large 
Government  ships.  The  entrance,  90  feet  wide,  has  28£  feet  of 
water  on  the  sill  at  ordinary  spring-tides. 

To  the  west  of  the  entrance  is  the  pump,  power-house, 
fitting-shops  and  the  boiler-house.  The  boiler-house  contains 
four  large  single-ended  marine-type  boilers  working  at  a  pres- 
sure of  200  pounds  per  square  inch.  The  coal  is  deposited  at 
the  boilers  with  the  minimum  of  handling.  The  main  pumps, 
which  work  the  dock,  are  of  centrifugal  type,  worked  by  com- 
pound engines.  The  discs  of  the  pumps  are  6  feet  in  diameter. 
and  the  water-branches  are  45  inches  in  diameter.  The  pumps 
and  engines  arc  in  duplicate,  and  together  can  discharge  01,500 
tons  of  water  in  ■"»  hours.  In  addition  to  the  main  pumps,  there  is 
a  centrifugal  drainage  pump,  10  inches  in  diameter,  and  a 
pulsometer,  6  inches  in  diameter. 

In  the  pump-house,  to  deal  with  the  large  amount  of 
hydraulic  machinery  about  the  dock,  yard  and  boiler-shop,  two. 
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large  hydraulic  accumulators  are  fitted,  with  plungers,  15  inches 
in  diameter,  also  2  sets  of  powerful  pumping-engines.  These 
develop  a  pressure  in  the  mains  of  1,500  pounds  per  square  inch. 

In  connection  with  the  pump  and  power-installation,  there 
is  a  large  marine  condenser  with  5.000  square  feet  of  cooling 
surface,  one  set  of  Edwards  air-pumps,  a  40  inches  circulating 
pump,  a  pair  of  Weir  feed-pumps,  and  a  feed-water  heater  and 
oil-separator. 

In  the  power-house  are  two  sets  of  triple  expansion-engines 
driving  two  large  Westinghouse  dynamos,  each  developing  about 
650  horsepower  at  250  volts.  Room  has  also  been  left  for 
extensions  of  the  power-plant.  Spanning  the  pump  and  power- 
house is  a  10  tons  crane,  with  a  span  of  60  feet. 

The  fitting-shop,  adjoining  the  power-house,  is  being  fitted 
up  with  large  lathes,  planing  and  drilling  machines,  etc.,  all 
electrically  driven,  to  undertake  repairs  to  any  ship  requiring 
such.  Room  has  been  left  round  the  dock  to  run  a  large 
travelling  crane  with  a  span  sufficient  to  plumb  the  dock-centre. 

The  pump,  power,  boiler-house  and  fitting-shops  are  of  large 
size  and  are  built  of  wrought-steel  joists,  columns  and  girders 
covered  with  corrugated  steel.  Large  windows  are  arranged  in 
the  roofs  and  sides  so  as  to  Let  in  as  much  light  as  possible.  The 
base  of  the  buildings,  for  5  feet  upward,  is  composed  of  brick- 
work. 

The  shipbuilding  yard,  covering  about  40  acres,  lias  been 
laid  out  in  the  most  modern  fashion,  to  deal  with  \-essels  of  the 
largest  size.  The  river-frontage  is  about  1,375  feet  long,  and  has 
numerous  fitting-out  jetties,  dolphins  and  quays.  The  four 
eastern  berths  are  suitable  for  vessels  700  feet  Long,  and  the 
four  western  berths  range  from  350  to  500  feet  long.  A  large 
gantry  is  placed  between  the  two  berths  next  the  dock.  This 
gantry,  about  950  feet  long  and  with  a  height  of  90  feet  at  the 
river-end,  is  composed  of  massive  steel  columns  and  trusses  and 
carries  a  line  of  rails  on  the  top.  Running  on  the  rails  and 
spanning  the  two  berth-  is  a  powerful  electric  crane,  having  a 
span  of  178  feet  and  capable  of  lifting  3  tons  at  the  extreme  end 
and  10  tons  50  feet  out,  depositing  its  burden  anywhere  within 
the  length  of  the  gantry  and  its  own  span. 

At  the  head  of  the  dock  is  a  new  plater's  shed  cover- 
ing an   area   of  285   feet   by  240  feet,   containing   shipbuilding 
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machinery  of  the  most  modern  type,  including  30  feet  bending 
rolls,  a  30  feel  flanging  machine,  a  30  feet  planing  machine, 
three  hydraulic  manhole  punches,  scarphing  machines,  hydraulic 
channel  cutters,  double  beam  benders,  cold  saw,  hydraulic 
joggling  and  cressing  machine,  punching  machines,  capable  of 
punching  holes  'J  inches  in  diameter  through  a  steel  plate  2 
inches  thick,  and  shearing  machines  capable  of  shearing  this 
thickness,  double-frame  furnace  and  bending  blocks,  plate- 
furnaces,  scrive  board,  etc.  All  the  large  machines  are  served 
with  •">  tons  and  4  tons  hydraulic  cranes  of  large  span.  In  this 
shed,  as  throughout  the  yard,  the  machinery  is  worked  either 
electrically  or  hydraulically.  Nearly  all  the  machinery  is  driven 
by  separate  motors. 

To  the  south  of  this  shed  and  served  b}'  three  lines  of  rails 
connected  with  the  Xorth-eastern  Railway  is  the  stacking 
ground  for  plate>  and  angles.  This  is  an  area  of  about  TOO  feet 
by  320  feet,  and  is  commanded  nearly  throughout  b}-  a  large 
electrically-driven  stacking-crane,  running  on  two  pairs  of  rails, 
separate  from  the  rails  for  traffic.  This  crane  has  a  jib-span  of 
<'t,  and  can  lift  a  load  of  5  tons  at  its  extreme  end,  deposit 
it  where  required,  or  lift  it  on  to  the  platers'  barrows  at  the 
top  of  the  shed. 

Lines  of  rails  are  carried  throughout  the  yard,  and  one  of 
these  runs  down  to  the  river-side  on  the  west  side  of  the  yard 
where  a  pair  of  massive  sheer-legs  are  situated,  capable  of  lift- 
ing weights  up  to  100  tons. 

In  the  older  part  of  the  yard  are  large  saw-mills.,  a  riggers' 
loft,  a  joiners'  shop,  a  polishing  shop,  a  model-makers'  shop,  a 
large  moulding  loft  and  timber-  and  pattern-stores. 

In  brick  buildings  are  situated  a  large  blacksmith's  shop 
with  steam-hammers,  a  finishing  shop,  a  fitting  shop,  paint-shop 
and  large  general  store. 

Another  large  platers'  shed  is  situated  in  the  old  yard,  having 
punching  and  shearing  machines,  bending  rolls,  mast  rolls,  a 
multiple  punching  machine,  a  plate-furnace,  frame-furnaces, 
scrive  boards,  etc.  All  the  machinery  is  electrically  driven,  and 
electric  winches  are  also  fitted  at  the  bow  of  each  ship. 

The  boiler-shop  is  constructed  in  two  bays,  each  175  feet 
long  by  40  feci  wide,  situated  at  the  west  side  of  the  yard  and 
within  easy  access  of  the  river  and  sheer-legs.     At  the   north 
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end  of  the  shop,  a  large  plate-furnace  is  built,  capable  of  taking 
in  plates  up  to  12  feet  in  width,  and  in  close  proximity  to  this,  is 
a  furnace  for  annealing  boiler-furnaces,  the  flues  of  each  furnace 
leading-  to  one  brick  chimney. 

The  machinery  inside  the  shop  is  constructed  fo]  dealing 
with  the  heaviest  class  of  boilers,  and  consists  of  a  powerful 
hydraulic  press  for  boiler-end  plates,  furnace-mouths,  etc.:  a 
large  hydraulic  riveter  for  closing  shell-ends,  etc.;  a  huge  plate- 
edge  planing  machine;  and  punching  and  shearing  machines, 
(billing,  tapping,  screwing  and  hole-cutting  machines,  arranged 
in  small  groups  and  driven  by  motors.  Each  bay  is  fitted  with 
overhead  cranes,  capable  of  dealing  with  the  heaviest  boilers 
that  are  being  built  in  Admiralty  and  mercantile  practice,  and 
for  working  pressures  up  to  210  pounds  per  square  inch. 

All  the  yard,  yard-buildings  and  offices  are  tilled  throughout 
with   electric  light. 

The  new  utHees,  a  handsome  building  of  pressed  brick,  con- 
tain dining-room  for  officials,  directors'  rooms,  waiting-rooms, 
entrance-hall,  general  office,  telephone-rooms,  officials'  rooms, 
typewriting  rooms,  plan-safes,  cloak-rooms  and  lavatories,  board- 
room, general  drawing  office,  designing  office,  caretaker's 
house,  etc. 

MESSES.  SWAN,  HUNTEB  ,x  WIGKHAM  RICHARDSON, 
LIMITED:      WALKER    AND     WALLSEXD. 

The  works  are  situated  al  Walker  and  Wallsend,  and  occupy 
some  78  acres  of  land  with  a  river-frontage  of  about  4,200  feet. 
There  are  10  slip-  for  building  vessels,  the  greatest  length  being 
900  feet.  There  is  also  a  yard  for  building  large  floating  dock-. 
The  engineering  department  includes  modern  machine-,  fitting-, 
and  erecting-shops  and  also  boiler-works.  The  dry-dock  depart- 
ment contains  two  pontoon  floating  docks  to  lift  vessels  up  to 
350  feet  in  length,  and  a  dry  dock,  550  feet  long  and  76  feel 
wide  at  the  entrance. 

Besides  the  usual  equipment  of  heavy  machinery  in  the 
shipyards,  there  is  a  recent  installation  of  electric  power  for 
driving  machinery  and  lighting  the  works,  and  also  of  extensive 
hydraulic  and  pneumatic  plant. 

A  noticeable  feature  of  the  works  is  the  immense  glass- 
roofed  shells  covering  four  of  the  berths.     The  largest   of   Hie-.- 
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sheds  is  740  feel  long,  with  a  clear  inside  width  of  100  feet  and 
a  height  of  144  feet.  All  the  building  sheds  are  equipped  with 
numerous  overhead  electric  cranes.  Under  one  of  the  sheds 
i-  being  built  one  of  the  two  greal  mail-steamers  recently 
ordered  by  the  Cunard  Company,  under  their  contract  with  the 
British  Government,  and  designed  to  he  the  fastest  vessels  in  the 
Atlantic  trade  and  by  far  the  largest  in  the  world.  The  dimen- 
sions  of  each  will  be  about  Sim  feet  long  with  a  beam  of  88  feet 
ami  32,000  gross  registered  inn-.  Steam-turbines  will  he  used 
for  propelling  the  vessels,  and  they  are  to  he  of  sufficient  power 
to  drive  the  ship-  at  an  average  service-speed  of  25  knots  an  hour. 
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The  wire-drawing  mills  are  capable  of  working  from  a  rod 
^  inch  in  diameter  down  to  wire  of  Xo.~  36  gauge  with  a  dia- 
meter of  0*007  inch,  and  the  operations  extend  from  the  manu- 
facture of  the  wire  out  of  the  rough  steel  rod.  with  tempers 
ranging  from  010  to  0'80  per  cent,  of  carbon,  to  the  turning  out 
of  finished  cables,  weighing  upwards  of  50  tons,  in  one  single 
length. 

The  wire-making  department  comprizes  annealing,  temper- 
ing, patenting  and  cleaning  shops. 

In  the  galvanizing  shops,  all  kinds  of  Avire  and  all  classes 
of  ship-'  ironwork,  etc..  are  galvanized. 

In  the  strand  and  rope  spinning  works,  all  descriptions  of 
ropes  are  manufactured,  including  galvanized  wire-rope  for 
>hi|>>'  standing  and  running  riggings:  flexible  galvanized  steel- 
wire  hawsers  to  Lloyds  and  Admiralty  tests  for  the  towing  and 
mooring  of  vessels;  improved  steel-ropes  for  steam-ploughing: 
round  and  flat  improved  patent  and  improved  plough-steel  wind- 
ing and  haulage  ropes  for  mines;  extra-flexible  hoisting  ropes: 
galvanized-wire  strand  tor  fencing  and  signal  cords:  lightning 
conductors;    picture  cords,  sash  lines,  etc. 

Electric  motors,  gas-engines  and  steam-power  are  utilized 
tor  producing  the  requisite  motive  power  used  in  the  works. 

Th''  works  can  carry  on  the  trade  in  every  detail,  from  the 
initial  treatment  of  the  pig-iron  to  the  production  of  the  largest 
winding-ropes,    between    3,000    and    3,300    feet    in    length    and 
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measuring  6|  inches  in  circumference;  underground  endh — 
liaulage  ropes  1T\  inches  in  diameter  and  between  6  and  7 
miles  in  length ;  and  tramway  ropes,  30,000  feet  long  by  3|  inches 
in  circumference,  in  one  length,  weighing  32  tons.  The  work- 
are  capable  of  producing  3,500  to  4,000  tons  of  finished  wire  and 
4,500  tn  0,000  tons  of  wire-rope  per  annum,  ami  about  500  men 
and  women  are  employed. 


MESSRS.  HOLZAPFELS  COMPOSITIONS   COMPANY, 
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The  works  are  situated  at  Felling-upon-Tyne,  about  2h  mile- 
below  the  Newcastle  swing-bridge.  The  works  consist  of  about  a 
dozen  different  buildings,  all  of  which  have  been  newly  built, 
after  the  property  had  been  thoroughly  drained  and  the  lower 
portions  of  it  buttressed  against  danger  of  subsidence.  The 
chemical  works,  165  feet  long  by  79  feet  wide,  produce  various 
preparations  of  mercury,  copper,  etc.,  used  in  anti-fouling  com- 
positions. 

Below  a  warehouse,  150  feet  long  and  100  feet  wide,  are 
tanks  containing  the  large  stocks  of  varnishes,  which  are  used  in 
the  manufacture  of  compositions,  and  on  the  first  floor  are  offices, 
etc.  In  the  varnish-house,  the  varnish  is  made  in  several  boilers 
containing  each  from  7  to  10  tons.  The  varnish  boilers  arc 
heated  by  steam-coils  and  steam-jackets.  Immediately  the 
varnish  is  made,  it  is  run  direct  into  the  storage-tanks  by  a 
service  of  pipes  leading  to  the  basement  of  the  warehouse.  The 
next  building,  111  feet  long-  bj*  74  feet  wide,  is  the  colour-mill, 
in  which  the  colours  are  ground  in  large  steel  cylinders  contain- 
ing steel  balls.  After  having  been  so  ground,  the  colours  are 
levigated,  passed  through  a  filter-press,  and  dried  in  drying 
chambers.  Immediately  beyond  the  colour-mill  is  the  tinsmiths' 
shop,  148  feet  in  length  by  32  feet  in  width,  in  which  tins  ami 
drums  are  made.  There  is  a  large  number  of  labour-saving 
machines,  which  are  driven  by  a  gas-engine.  There  are  three 
large  mixing  houses,  together  195  feet  long  and  75  feet  wide, 
built  in  three  stories,  the  upper  storey  being  level  with  the  floor 
of  the  general  warehouse,  and  connected  with  the  same  by  rails, 
so  that  the  goods  from  the  warehouse  may  be  brought  direct  to 
this   floor,   where  they  are   emptied   down   funnels   into   mixing 
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cylinders  standing  on  the  first  floor  of  the  mixing  houses.  These- 
cylinders  reduce  the  constituents  of  the  various  compositions 
into  an  Lmpalpably  fine  liquid.  From  the  cylinders,  the  com- 
position is  allowed  to  empty  itself  into  the  mixing  tanks,  of 
which  there  aie  aboul  one  hundred,  each  capable  of  containing 
2  tons.  On  the  same  floor,  a  Line  of  rails  leads  to  the  jetty, 
from  which  goods  can  be  loaded  into  barges  by  two  overhead 
cranes,  or  lifted  straight  up  to  fhe  higher  level  and  put  into 
railway  trucks. 

The  gas-planf  is  capable  of  producing  power-gas  up  to  500 
horsepower,  at  a  cosl  of  considerably  under  Id.  per  1,000  cubic 
feel  :    small  bituminous  coal  is  used  for  producing  the  gas. 

The  works  are  lighted  bv  electricity. 


LLOYDS     PROYIXG-HOUSE,     SUXDERLAXD. 

Lloyd's  Proving-house,  licensed  by  the  Board  of  Trade  for 
the  Testing-  of  chains,  cable-chains  and  anchors,  was  erected  by 
fhe  River  TVear  Commissioners  in  1874,  and  was  owned  by  them. 
until  1901,  when  the  present  company  took  it  over. 

The  machinery  is  capable  of  testing  chains  and  chain-cables 
up  to  2J  inches  in  diameter,  and  of  anchors  up  to  0  tons  in 
weight :  the  power  of  the  three  testing-machines  being  respec- 
tively. 150  tons,  lOli  tons  and  75  tons.  The  150  tons  machine 
is  used  for  testing  the  sample  of  three  links  taken  oirt  of  each  90 
feet  or  less  of  cable,  and  also  for  experimental  purposes.  The 
101|  tons  machine  is  used  for  applying  the  proof-test  to  the- 
whole  chain,  in  lengths  not  exceeding  90  feet.  The  75  tons 
machine  is  used  for  applying  the  proof-stain  to  anchors.  The 
re-tina  machines,  shears,  cranes,  etc.,  are  worked  from  an  hy- 
draulic accumulator  at  a  pressure  of  2,000  pounds  per  square 
inch. 

The  examination  of  the  articles  tested  is  done  by  electric  light 
during  the  winter  months  and  in  dull  weather,  a  50  candle- 
i lower  incandescent  lamp  being  fixed  on  the  front  of  the  cap  of 
each  examiner.  The  electric  light  is  generated  by  a  small 
dynamo  driven  by  a  gas-engine. 

The  establishment,  which  is  usually  kept  in  regular  opera- 
tion,  is  equal  to  testing  150  tons  per  week  of  chains,  cables  and 
anchors:    aboul   30  men  are  employed. 
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NEWCASTLE-UPON-TYNE  AND   GATESHEAD  GAS 
COMPANY :    REDHETJGH  WORKS. 

The  Redheugh  works  arc  capable  of  producing  10,500,000 
cubic  feet  of  coal  gas,  and  1,500,000  cubic  feet  of  carburetted 
water-gas  per  day. 

There  are  four  retort-houses,  together  with  separate  con- 
densers, exhausters,  scrubbers,  purifiers  and  meters.  The  retorts 
in  three  of  these  houses  are  charged  and  drawn  by  means  of 
machinery  driven  by  compressed  air.  The  coal  is  delivered  into 
the  breakers  direct  from  the  railway-wagons,  and  then  elevated 
into  hoppers,  which  feed  the  charging  machines.  In  one  retort- 
aouse,  the  hot  coke  is  taken  away,  as  it  falls  from  the  retorts. 
by  means  of  a  chain-conveyor,  quenched  as  it  leaves  the  retort- 
house,  after  which  it  is  passed  through  a  screen  to  remove  the 
breeze,  and  is  then  delivered  into  a  series  of  hoppers,  from 
which  it  can  be  loaded  either  into  wagons  or  carts. 

Purification  is  carried  out  by  means  of  lime. 

The  sulphate-of-ammunia  works  are  capable  of  producing  70 
tons  of  salt  per  week,  from  the  ammoniacal  liquor  got  at  the 
scrubbers.  The  sulphur  from  the  waste-gases  is  recovered  by 
means  of  a  Claus  plant. 

(  arburetted  water-gas  is  manufactured  in  an  apparatus  of  the 
Merryfield-Westcott-Pearson  type  of  setting.  This  gas  is  used 
for  the  purpose  of  enriching  the  coal-gas,  and  the  plant  is  also 
useful  for  dealing  with  any  unexpected  or  sudden  demand  for  gas. 

There  are  two  large  exhausters,  each  capable  of  passing 
•300,000  cubic  feet  of  gas  per  hour,  for  pumping  gas  to  the 
company's  gas-holder  at  St.  Anthony's,  a  distance  of  3  miles. 
These  exhausters  are  driven  by  two  gas-engines  of  51  brake- 
horsepower. 

NORTHERN    WOOD    HASKINIZING    COMPANY, 
LIMITED:     LOW    WALKER. 

The  extensive  plant,  at  work  haskinizing  wood,  comprizes 
two  large  air-compressors,  two  circulating  engines,  two  steam- 
heaters  and  super-heating  furnaces,  cooling  apparatus,  two  high- 
pressure  boilers,  two  low-pressure  boilers,  and  four  steel  cylin- 
ders or  treating  chambers,  for  haskinizing  timber  in  lengths  up 
to  120  feci. 
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THE    ROLLED    WELDLESS    CHAIN    COMPANY, 
LIMITED:     LEMINGTON-TjPOX-TYNE. 

These  works  have  been  started  for  the  manufacture  of  chains 
without    welds,    of   mild   steel    instead   of   wrought-iron.        The 

welds,  iu  the  chains  hitherto  used,  are  not  every  one  strong  and 
reliable,  and  mild  steel,  as  used  at  these  works,  is  about  50  per 
cent,  stronger  than  wrought-iron,  when  this  has  been  heated  to 
a  welding  heat.  Welded-stee]  joints  would  be  still  less  reliable 
than  iron  ones.  The  chains  produced  at  these  works  (the  only 
works  of  the  kind  so  far)  are  thus  at  one  and  the  same  time 
tiie  strongest  and  the  safest  made. 

So  far,  in  (neat  Britain,  the  railways  have  shewn  the  quickest 
appreciation  of  the  system  for  railway-wagon  coupling-chains, 
and  six  of  the  principal  railways  are  already  using  them.  The 
Admiralty  and  the  London  Trinity  House  have  made  full  trials 
for  their  purposes,  also  some  of  the  principal  collieries  with  tub- 
couplings  and  hauling-chains,  and  it  can  only  be  a  question  of 
time  and  improved  general  trade  to  get  these  chains  into 
regular  use. 

The  visitors  saw  the  rolling  of  the  chain-bars  and  also  their 
finishing  into  1^  inches  railway-wagon  couplings.  In  very 
good  iron,  well-welded,  they  give  a  breaking-strain  of  about 
60  tons,  whereas  the  mild  steel  ones  made  at  these  works  give 
90  to  105  tons — and  as  there  are  no  welds,  there  are,  conse- 
quently, no  weak  welds. 


THE     UNITED    ALKALI     COMPANY,     LIMITED: 
ALLHTJSEN    WORKS. 

The  Recovery  of  Sulphur  from  Alkali-waste  by  the  Chance 
Proa  ss. — This  plant  was  started  in  July,  1890,  and  a  full  report 
of  this  process  was  given  by  Mr.  Alexander  M.  Chance  in  a 
paper  read  before  the  London  section  of  the  Society  of  Chemical 
Industry,  on  March  5th,  1888.* 

The  alkali- waste,  containing  from  10  to  12  per  cent,  of  sul- 
phur, existing  chiefly  as  calcium  sulphide,  is  mixed  with  water 
to  form  a  slurry,  testing  from  40  to  50  degrees  Twaddell.  This 
slurry  is  pumped   into  cast-iron  vessels   (carbonators),   through 

'•The   Recovery  of  Sulphur  from  Alkali-waste  by  Means   of   Lime-kiln 
77-.  .h, a, -it'll  uf Un  Society  of  Chemirti/  Industry,  1888,  vol.  vii.,  page  162. 
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which  the  carbonic  acid  gas,  produced  from  burning  limestone 
in  specially  constructed  lime-kilns,  is  passed.  The  gas  from  these 
lime-kilns  contains  about  30  per  cent,  of  carbonic  acid,  together 
with  small  quantities  of  oxygen  and  carbonic  oxide,  the 
remainder  being  nitrogen. 

The  decomposition  which  takes  place  in  the  carbonators  may 
be  divided  into  two  stages  as  follows:  — 


I.       C02     +     2  CaS 

+     H20 

CaCO.3 

+      CaH2S2 

Carbonic             Calcium 

Water. 

Calcium 

Calcium 

acid.                sulphide. 

carbonate. 

sulphydrate. 

II.     C03      +      CaH2S2 

+     H20 

CaC03 

+     2  H2S 

Carbonic              Calcium 

Water. 

Calcium 

Sulphuretted 

acid.             sulphydrate. 

carbonate. 

hydrogen. 

The  sulphuretted  hydrogen  gas  from  the  carbonators  is  passed 
into  a  gas-holder,  and  contains  about  25  per  cent,  of  that  gas, 
the  remainder  being  principally  nitrogen  from  the  lime-kiln 
gases. 

A  supply  of  air,  regulated  by  meter,  and  just  sufficient  to  burn 
the  hydrogen  of  the  sulphuretted  hydrogen  gas,  is  mixed  with 
the  holder-gas  before  entering  the  Claus  kiln,  according  to  the 
following  equation :  — 

H2S  +  0  =  H20  +  S. 

The  temperature  of  the  gases  leaving  the  Claus  kiln  varies 
from  about  400°  to  450°  Fahr.,  sufficient  to  keep  the  sulphur 
in  the  liquid  state,  and  the  water  in  the  form  of  vapour. 

The  sulphur  is  obtained  in  the  pots  situated  near  the  Claus 
kilns,  and  is  tapped  into  pans,  where  it  cools  and  solidifies. 

In  order  to  arrest  the  sulphur,  which  is  carried  forward  with 
the  exit-gases,  in  the  form  of  vapour,  large  chambers,  with 
division-walls  to  present  as  large  a  surface  as  possible  for  the 
sulphur  to  deposit  on,  are  provided. 
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THE   XnlM'II   OF   ENGLAND   [NSTITUTE  OF  MINING 
AM)    MECHANICAL    ENGINEERS. 


GENERAL    MEETING. 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 
(  October  8th,  1904. 


Mr.   T.   W.  BENSON,  President,  in  the  Chair. 


DEATH    OF    DR.    HENRY    PALIN    GURNEY. 

The  President  (Mr.  T.  W.  Bensou)  said  it  was  his  misfortune 
to  have  to  allude  to  the  loss  sustained  by  the  Institute  in  the 
lamented  death  of  Principal  Gurney,  'of  the  Durham  College 
of  Science.  Newcastle-upon-Tyne,  one  of  the  Honorary  Members 
of  the  [nstitute.  During  the  comparatively  short  time  that  Dr. 
Gurney  had  been  in  the  North  of  England  he  had  endeared 
himself  to  all  who  were  associated  with  him  in  educational  and 
other  work.  He  moved  that  a  letter  of  condolence  be  addressed 
to  the  family  of  the  deceased  gentleman,  expressing  the  great 
regret  of  the  members  at  his  death,  and  conveying  their  sym- 
pathy with  them  in  their  bereavement. 

Mr.  J.  H.  Mertvale,  in  seconding  the  proposal,  said  that 
although  Dr.  Gurney  had  not  been  very  many  years  in  the  dis- 
trict, he  had  been  here  long  enough  to  have  left  his  mark  behind, 
more  particularly  in  all  matters  connected  with -education.  He 
was  not  only  the  head  of  the  most  important  educational  estab- 
lishment in  the  district,  but  he  had  taken  a  very  prominent 
part  in  the  deliberations  of  the  Education  Committees  of  the 
city  of  Newcastle-upon-Tyne  and  the  county  of  Northumber- 
land. As  a  member  of  this  Institute  he  had  read  some  interest- 
ing papers  and  taken  part  in  the  discussions,  and  the  members 
all  deeply  deplored  his  loss. 

The  vote  of  condolence  was  adopted. 
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The  Secretary  read  the  minutes  of  the  last  General  Meet- 
ing, and  reported  the  proceedings  of  the  Council  at  their  meet- 
ings held  on  September  24th  and  thai  day. 

G.    C.    GEEBNWELL    MEDALS. 

The  President  (Mr.  T.  W.  Benson)  presented  the  G\  C. 
Green-well  medals  to  Mr.  W.  Blakemore,  for  his  paper  on  "  The 
Ferine  Explosion":*  to  Dr.  J.  S.  Haldane,  for  his  paper  on 
"Miners'  Anaemia,  or  Ankylostomiasis ";  f  and  to  Mr.  F.  \V. 
Hardwick,   fur  his  paper  on  "  Underground    Fires."* 


The  following  gentlemen  were  elected,  having  been  previously 
nominated  :  — 

Members — 
Mr.  Carl  Andersen.   Mining   and   Metallurgical   Engineer,  Sandy,  Lincoln 

County,  Nevada,  United  States  of  America. 
Mr.  Thomas  Axtell.  Civil  Kngineer,  .5,  Sea  View,  Ryhope,  via  Sunderland. 
Mr.  Henry  Herbert  Fisher,  Directing  Engineer,  Calle  Once  de  Setiembre 

1912,  Belgrano,  near  Buenos  Aires.  Argentine  Republic. 
Mr.  James  Henry  Jeffreys,  Mining  Engineer.  32,  Great  St.  Helens,  London, 

E.C. 
Mr.  Paul  J.  Mai.lmanx,  Civil  and  Consulting  Engineer,  116,  Victoria  Street, 

Westminster,  London,  S.  \\  . 
Mr.  John  Williams,  Mine  and  Quarry  Inspector,  Queen's  Terrace,  Llanrwst, 

North  Wales. 

Associate  Members   - 
Mr.  Frank  B.  Beauchamp,  Woodborough  House,  near  Bath. 
Mr.    David  Macdonald  Chambers.   23,   St.   Mary's  Mansions,  Paddington, 
London,  W. 

Associates — 
Mr.  Jacob  Bamborough,  Deputy,  Mason  View,  Seaton  Burn,  Dudley,  R.S.O., 

Northumberland. 
Mr.    Edward    Cuwell,   Under-manager,  Boldon    Colliery,    Brockley  Whins, 

R.S.O. ,    County  Durham. 
Mi.    William    Tcrnbull,    Assistant    Kngineer.    West    Holywell,   Backworth 

Colliery,    Northumberland. 
Mr.    Thomas   Clthbert    Whitfield,    Colliery    Surveyor,    Hyltou    Colliery, 

Castletown,  near  Sunderland. 


Dr.  Thomas  Oliver  read  the  following  paper  on  "  The 
Miners'  Worm-disease  as  seen  in  Westphalian  and  Hungarian 
Collieries  "' :  — 

*  Trans.  Inst.  M.E.,  1902.  vol.  xxiv.,  page  450. 

t  Ibid.,  1903,  vol.  xxv.,  page  643.  t  Ibid-*  Page  ">-*■ 
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THE    MINERS'    WORM-DISEASE    AS    SEEN    IX    WEST 
PHALIAX    AM)    HUNGARIAN    COLLIERIES. 


By  THOMAS  OLIVER,  M.A.,  M.D.,  LL.D.,  F.R.C.P., 
Physician  to  the  Royal  Infirmary,  Newcastle-upon-Tyne. 


At  the  end  of  last  June,  in  conjunction  with  Mr.  Belger, 
Lecturer  on  Literature  at  the  Durham  College  of  Science,  New- 
castle-upon-Tyne, the  writer  visited  the  coal-fields  of  "West- 
phalia and  Hungary  with  the  object  of  studying  the  subject  of 
the  miners3  worm-disease  or  ankylostomiasis.  As  this  is  the 
firsl  occasion  since  then  on  which  the  writer  has  addressed  an 
audience,  he  would  like  to  seize  the  opportunity  not  only  of 
gratefully  expressing  his  thanks  to  Mr.  Belger  for  his  invaluable 
assistance  from  a  linguistic  point  of  view  and  his  companionship, 
but  for  the  enthusiastic  interest  which  he  took  in  the  enquiry 
and  the  zeal  with  which  he  has  followed  it  up  since  his  return 
home.  Before  definitely  fixing  the  date  of  their  visit  he  had 
communicated  with  Dr.  Tenholt,  of  Bochum — the  head  of  the 
Medical  Department  of  the  Miners'  Union  of  Westphalia  and 
with  Dr.  Goldman,  who  is  in  medical  charge  of  the  Sopron- 
Brennberg  mines  in  Hungary,  with  the  result  that  on  their 
arrival  in  Germany  and  Austria-Hungary  not  only  did  these 
gentlemen  place  themselves  at  their  disposal,  but'  they  did  all 
in  their  power  to  show  the  writer  everything  that  they  possibly 
■could,  so  as  to  make  the  enquiry  comprehensive  and  exhaustive. 

Bochum,  a  fairly  large  town  with  a  population  of  70,000,  is 
the  centre  of  the  AN'estphalian  coal-mining  industry.  Here  is 
the  Miners'  Union  or  Knappschaftsverein,  whose  membership 
teaches  265,000.  In  its  membership  are  included  mine-owners, 
officials  and  working  miners.  The  room  in  which  the  principal 
meetings  are  held  is  a  well-lit,  spacious  room,  rather  Larger  than 
the  Wood  Memorial  Hall,  and  with  the  seats  arranged  in  a 
circular  manner  as  is  so  frequently  seen  on  the  Continent.  The 
Knappschaftsverein  or  Miners'  Union  has  a  capital  id'  £2,500, 000. 
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This  fund  is  used  for  insurance  purposes.  Working  miners 
contribute  one-quarter  and  employers  three-quarters  to  the  fund. 
The  committee,  composed  of  50  working  men  and  50  owners,  is 
chosen  by  the  members.  The  president  is  always  an  employer  : 
he  receives  no  salary.  The  president,  without  executive  power, 
only  directs  the  meetings  and  has  the  right  at  any  time  to 
inspect  the  administration.  Before  a  miner  can  become  a 
member  of  the  Union  he  must  have  worked  three  years.  The 
real  executive  power  of  the  Union  lies  in  the  hands  of  three 
directors,  who  are  paid  £450  a  year  and  are  provided  with  a 
house.  One  of  these  directors  must  be  a  lawyer,  another  a  miner 
and  the  third  a  merchant.  There  are  260  clerks  employed  at 
Bochum  alone,  and  this  does  not  include  those  employed  at  the 
several  branches  scattered  throughout  Westphalia.  A  Mining 
School,  connected  with  the  Union,  is  attended  by  000  students. 
There  are  several  large  mines  in  the  outskirts  of  the  town,  one 
of  which  (the  Constantine)  alone  emplo3-s  4,000  men. 

In  Bochum  is  the  Elizabeth  Hospital,  a  Avell-appointed 
infirmary  containing  400  beds.  This  was  visited  by  the  writer, 
who  was  received  by  Dr.  Xagel,  Dr.  Tenholt's  principal  assist- 
ant. That  gentleman  conducted  Mr.  Belger  and  himself  to  the 
bacteriological  laboratory  where  all  the  biological  investigations 
are  made.  Here  300  doctors  have  been  specially  trained  by  Dr. 
Tenholt  and  his  assistants  in  the  methods  of  diagnosis  and  treat- 
ment of  the  miners'  worm-disease.  These  men  are  now  holding- 
appointments  throughout  Germany,  and  are  paid  partly  by  the 
Miners'  Union  and  partly  by  the  employers.  At  the  writer's 
visit  to  the  Elizabeth  Hospital,  he  found  19  men  who  were 
suffering  from  ankylostomiasis.  Tkey  occupied  a  portion  of  a 
wing  of  the  hospital  shut  oft  from  the  main  building,  and  were 
provided  with  special  lavatories.  During  last  .year,  3,000 
patients  were  treated  in  this  hospital  for  ankylostomiasis. 

Goal-mining  in  Westphalia  began  about  the  year  1760,  but 
it  was  not  until  1840  that  an  impetus  was  given  to  the  industry 
which  has  made  Westphalia  so  prosperous.  In  one  year  alone, 
and  that  within  recent  times,  so  great  was  the  demand  for  coal 
that  20,000  miners  were  introduced  into  Westphalia.  These 
men  came  from  Posen  in  East  Prussia,  from  Poland,  and  from 
Italy.       At   present    Italian   miners  are   accepted,   if  they   satis- 
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faetorily  pass  tin-  doctor's  examination  of  their  faeces,  bul  under 
no  circumstances  is  a  miner  from  Hungary  received.  The  miners 
work  8  hours  a  day,  and  the  average  daily  production  per  man  is 

1  inn  of  coal.  The  coal  is  suit  and  is  readily  go1  by  the  pick, 
although  machines  are  used  in  some  of  the  mines  for  stone-work. 
A  hewer  can  earn  5s.  a  day,  but  under  certain  circumstances  he 
can  double  or  treble  this  amount. 

Ankylostomiasis.  It  is  not  exactly  known  how  the  miners' 
worm-disease  found  its  way  into  Westphalia.  Ankylostomiasis 
tii  si  broke  out  in  the  Count  Sehwerin  mine.  There  is  an  opinion 
that  it  was  introduced  by  men  who  had  been  working  in  the 
brick-fields  around  Cologne,  and  who  had  gone  thither  from 
Belgium.  Dr.  Tenholt  believes  that  it  was  brought  by  miners 
from  Hungary.  While  there  is  considerable  doubt  as  to  the 
origin  of  the  disease,  there  is  none  as  to  its  spread  by  the  use 
of  water-sprays  in  the  mines.  A  few  years  ago,  in  consequence 
of  explosions  that  occurred  in  the  pits  through  coal-dust,  the 
Government  made  water-spraying  compulsory.  Since  then,  the 
number  of  cases  of  ankylostomiasis  has  increased  in  a  remark- 
able manner.  In  the  valley  of  the  Ruhr,  the  number  of  cases, 
in  a  few  recent  years,  had  been  as  follows: — 1896,  107:  1897, 
11:!:  1898,  99;  1899,  94;  1900,  275;  1901,  1,030;  and  1902, 
1,355. 

Within  the  last  two  years,  ankylostomiasis  has  cost  the 
Miners'  Union  and  owners  in  Westphalia  £100,000  (2,000,000 
marks).  At  present,  no  man  can  be  employed  at  any  mine  until 
he  has  presented  a  medical  certificate.  For  every  case  of  anky- 
lostomiasis notified  to  the  Union,  the  doctor  receives  Is.  (1  mark). 
During  the  height  of  the  epidemic,  some  medical  men  made 
large  incomes  from  this  source  alone.  Before  a  medical  man 
certifies  that  a  miner  is  free  from  the  disease  he  must  have 
examined  microscopically  the  fa?ces  of  the  applicant.  For  this 
examination  the  miner  has  himself  to  pay  Is.  (1  mark)  to  the 
doctor.  This  was  found  necessary,  as  the  miners  kept  flitting 
about  from  place  to  place. 

Lothringen  Colliery. — In  company  with  Dr.  Tenholt,  the 
writer  and  Mr.  Belger  visited  the  Lothringen  colliery,  2  to  3  miles 
out  of  Bochum.  There  are  2,000  men  employed  at  the  pit,  1,000 
of  whom   work   underground.     As  already  mentioned,   Dr.   Ten- 
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holt,  chief  medical  adviser  to  the  Miners*   Union,  is  responsible 
for  all  the  medical  arrangements,  and  has  the  right  to  inspect  all 
the  mines  and  miners.     He  has  eight  medical  assistants  work- 
ing immediately  under  him.     Ankylostomiasis  broke  out  in  the 
Lothringen  colliery  in  1885,  but  it  was  not  until  1894  that  Dr. 
Tenholt  received  his  appointment.     The  post  was  in  fact  created 
for   him.      Since    then    at    this    pit,    4,000    patients    have    passed 
through  his  hands.     Two  years  ago,  72  per  cent,  of  the  men  were 
suffering  from  the  miners'  worm-disease.     At  the  time   of  the 
writer's  visit,  only  8  per  cent,  were  ill.      If  6  per  cent,  of  the  men 
■employed   in  amy   pit   are   found   to   be   suffering   from   ankylo- 
stomiasis that  mine  is  regarded  as  infected.     Formerly,  the  men 
objected  to  be  treated  for  the  worm-disease,  because  they  received 
only  a  minimum  salary  when  off  ill  (a  salary  insufficient  to  main- 
lain  their  families);,  now,  owing-  to  the  combined  action  of  the 
Miners'  Union  and  the  employers,  the  men  when  ill  from  this  cause 
receive  their  full  wages  and  hospital  treatment  free.     The  owners 
were  obliged  to  give  way  to  the  demands  of  the  miners,  in  ordei 
In  prevent  a  riot  and  a  strike.     Two  or  three  years  ago,  suspected 
miners  would  send  the  faeces  of  their  wives  and  children  instead 
of  their  own  to  the  doctor  to  be  examined,   so  great  was  their 
objection  to  be  kept  off  work  and  to  be  put  upon  a  minimum 
wage;  but,  since  then,  owing  to  full  wages  being  paid  to  infected 
miners,  the  good  feeding  in  the  hospitals  and  the  rest  from  work, 
men  would  come  to  the  doctor  bringing  with  them  a  jar  contain- 
ing the  faeces   of  a   comrade   whom   they   knew  to   be   infected 
in  order  that  they  might  be  allowed  to  go  into  hospital.     At  the 
present  time,  every  miner  who  is  suspected  or  who  looks  anaemic 
is  obliged  to  pass  his  faeces  in  a  special  lavatory  into  a  covered 
jar  provided  for  the  purpose,  and  under  the  vigilance  of  a  mine- 
official. 

Immediately  within  the  entrance  into  the  courtyard  of  the 
Lothringen  colliery  is  the  ambulance-room  with  annexes.  This 
room  is  used  for  carrying  out  the  operations  just,  described.  In 
another  part  of  the  buildings  are  suites  of  baths  for  the  officials 
and  the  men. 

The  writer  descended  to'  a  level  in  this  colliery  at  a  depth  of 
1,000  feet  below  the  surface.  Here  and  there  along  the  sides 
of  the  main  way  were  placed  iron  boxes,  each  covered  with  a  lid. 
In  these  boxes  were  iron  pails  provided  by  the  owners  for  the 
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men  to  defsecate  into.  Some  of  these  boxes  were  screened  off 
in  view  by  sacking  and  the  soi]  round  about  them  was  soaked 
with  Lime  so  as  to  disinfect  the  men's  boots  that  might  accident- 
ally become  infected.  The  colliery  regulations  are  extremely 
stringent  in  regard  to  the  irregular  disposal  of  dejecta  by  the 
men.  Not  only  are  tines  imposed,  but  the  workmen  themselves 
have  taken  up  the  matter  in  self-defence,  and  are  not  slow  to 
see  that  the  rales  are  enforced  and  penalties  exacted  when  they 
are  broken.  The  pails  are  removed  on  trucks  daily,  taken  to 
the  surface,  emptied  and  disinfected.  Here  and  there,  along;  the 
sides  id  the  track  over  which  the  writer  travelled,  were  pools 
of  stagnant  water  and  accumulations  of  sludge,  which  con- 
tained myriads  of  the  larva3  of  the  Anhylo stoma.  The  larvae  of 
the  worm  attack  the  wooden  props  in  the  pit,  but  they  seldom 
rise  higher  than  3  feet.  Beyond  this  height  are  found  filiform 
or  worm-like  bodies  known  as  rhabdites.  They  are  not  unlike  the 
larva'  of  Ankylostoma,  and  they  often  make  their  way  to  the 
en — beams.  These  rhabdites,  along  with  the  larvae  of  the  true 
worm,  eaose  the  wooden  props  to  become  moist  and  soon  to 
become  rotten. 

We  made  a  point  of  inspecting-  one  of  the  galleries  that  was 
known  to  be  badly  infected.  This  roadway  was  not  in  use  at 
the  time.  Dr.  Tenholt  had  volnntarily  allowed  this  passage  to 
become  infected  by  miners  who  were  known  to  be  suffering  from 
the  malady,  with  the  view  of  determining-  the  length  O'f  time 
required  to  infect  a  particular  part  of  a  mine  and  the  number 
of  days  necessary  to  transform  the  ova  passed  in  the  dejecta  of 
infected  miners  into  active  larva?.  All  the  conditions  here  were 
favourable  for  this.  The  roadway  was  narrow,  the  temperature  was 
fairly  high,  and  the  soil  was  wet.  Dr.  Tenholt  ascertained  that  in 
14  days  the  ova  passed  in  the  stools  of  infected  miners  had  most 
of  them  developed  into  larva?.  It  is  interesting  to  note  that,  so 
long-  as  carbonic  acid  gas  was  present  in  the  air  of  this  particular 
roadway  in  moderate  quantity,  the  larva?  hardly  developed 
at  all:  but  when  more  air  was  passed  in  and  the  ventilation 
improved  the  larva?  quickly  appeared.  This  circumstance  shoAvs 
that  external  to  the  human  body,  just  as  internal  to  it,  oxygen 
is  accessary  for  tin1  transformation  of  ova  into  larva?.  Having 
ascertained  the  length  of  time  necessary  to  transform  ova  info- 
larva'   in   the   mine.    Dr.   Tenholt   was   carrying   ont   a   series   of 
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experiments  of  a  preventive  character:  these  consisted  in 
spraying  the  walls  of  the  passage  and  the  wooden  prop-,  for 
fully  3  feet  above  the  floor,  with  a  solution  of  quicklime.  The 
results  were  said  to  he  satisfactory. 

Erin  Colliery,  Gastrop. — From  the  Lothringen  colliery,  the 
writer  drove  3  or  4  miles  farther  to  the  Erin  colliery,  where 
1,500  men  are  employed.  The  writer  inspected  the  dressing- 
room  or  vestiary  of  the  men  who  work  underground,  with  its 
1,500  cords,  running  up  to  the  ceiling,  used  for  suspending  the 
clothes  and  the  boots  of  the  miners.  Here  the  men  change  their 
clothing  before  and  after  work.  This  room  has  a  cement-floor 
and  perforated  seats,  and  is  kept  warm  by  -team.  Adjoining  it 
is  a  bath-room  with  a  cement-floor,  white  brick-walls  and  a  long 
tray,  0  inches  wide,  running  down  the  centre,  used  for  holding- 
soap.  Towels  and  soap  must  be  brought  by  the  miners  them- 
selves. Leading  out  of  the  vestiary  is  another  long  room, 
divided  off  into  two  rows  of  stalls,  used  as  water-closets.  The 
floor  is  red-tiled,  the  stalls  are  composed  of  an  iron  frame-work 
retaining  slabs  of  black  marble:  the  seats  of  the  water-closets 
are  well  finished,  and  are  made  of  a  hard  red  wood,  and  when 
they  rise,  after  having  been  used,  there  is  automatically  a  flush 
nt  water.  For  the  men  who  are  working  on  the  surface  there 
I-  set  aside  a  place  with  stall-like  water-closets,  similar  to  those 
just  mentioned. 

Nothing  can  exceed  the  cleanliness  and  the  excellence  of 
the  vestiary,  bath-room  and  closet-accommodation  provided  for 
the  men  at  the  Erin  colliery.  To  some  extent  no  doubt  it  is  a 
show-place,  but  the  men  and  lads  whom  we  saw  dressing  therein 
wen-  clean  and  seemed  to  have  enjoyed  their  bath  thoroughly. 
One  of  the  results  of  the  use  of  the  washing  accommodation  pro- 
vided for  the  men  at  the  pit-head  is  that  in  this  part  of  West- 
phalia you  never  meet,  as  in  England  and  Scotland,  a  begrimed 
collier  on  the  road.  The  writer  saw  several  miners,  but  it  was 
impossible  to  tell  whether  the  men  were  going  to  or  coming 
from  their  work. 

Hospital  "f  tin  Erin  Colliery. — The  hospital  is  a  wooden 
framework  filled  in  with  thick  cardboard.  On  the  day  of  the 
writer's   visit   it  was  occupied  by  25  patients.     The   two   wards 
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can,  at  a  pinch,  accommodate  50  men.  Attached  to  the  b  >pital 
arc  a  kitchen,  mess-room  and  dry-closel  accommodation.  The 
men  did  not  loot  ill,  nor  were  they  very  anaemic.  Dr.  Perner, 
the  doctor  in  charge,  said  that  he  had  tried  in  ascertain  how 
long  the  larvae  of  the  Ankylostoma  could  live  in  the  mine  if  un- 
disturbed. In  March,  L903,  the  iron-pail  system  was  introduced 
into  the  Erin  colliery,  and  it  i>  presumed  that  after  that  no  fresh 
infection  occurred.  As  some  lads  who  entered  the  pit  for  the 
tii>t  time  in  the  following  November  caught  the  disease,  this 
circumstance  suggests  that  the  larvae  of  the  Ankylostoma  duodt  nah 
can  live  as  long  as  S  months  at  least,  and  probably  longer,  in  the 
mine  if  undisturbed.  Dr.  Perner  receives  a  salary  of  £25  a  month 
from  the  owners  of  the  Erin  colliery,  but  he  is  appointed  by  the 
Miners'  Union,  of  which  body  he  is  a  permanent  official  and  can 
therefore  he  sent  to  any  mine.  Each  patient  at  the  Erin  hospital 
costs  the  employers  4s.  6d.  per  week. 

Sopron-Brennberg  Colliery,  Hungary. — After  leaving 
Bochuni,  the  writer  and  Mr.  Belger  proceeded  to  Vienna  and 
thence  to  Sopron-Brennberg,  Hungary,  where  they  were  received 
by  Dr.  Goldman,  medical  officer  to  the  mine.  Seven  years  ago, 
when  Dr.  Goldman  received  his  appointment,  upwards  of  90 
jper  cent,  of  the  miners  were  affected  by  the  worm  :  at  the  present 
time  about  30  per  cent,  of  the  men  are  suffering  from  anky- 
lostomiasis. A  few  years  ago,  when  the  mine  was  more  infected 
than  now  the  men  suffered  considerably  in  their  health.  They 
were  extremely  anaemic,  and  so  ill  that  they  could  not  follow 
their  employment.  Their  feet  were  swollen,  and  the  men  on  the 
slightest  exertion  became  so  short  of  breath  that  many  of  them 
could  scarcely  walk.  By  degrees  the  virulence  of  the  epidemic 
has  subsided,  so  that  new  patients  do  not  suffer  so  severely  as  the 
miners  of  a  few  years  ago. 

The  temperature  of  the  Sopron  colliery  is  in  places  high,  104° 
to  108°  Fahr.  (40°  to  45°  Cent,),  but  if  the  heat  is  not  lowered 
by  sprays  of  water,  Mr.  Rudolph,  the  engineer  to  the  colliery, 
says  that  it  may  rise  to  173°  Fahr.  (80°  Cent.).*  He  showed  the 
writer  red,  angry-looking  sores  on  the  back  of  his  hands,  which 
had  been  caused  by  water  dropping  on  to  them  from  hot  coal  in 

*  Throughout  the  mines,  there  are  cisterns,  tilled  with  water  and  compressed 
air  at  a  pressure  of  30  atmospheres  ;  and  these  are  turned  on,  now  and  then,  to 
•  cool  the  mine. 
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the  pit.  The  sores  had  all  the  appearances  of  being  hums. 
The  mine  js  a  little  more  than  1,100  feet  (337  metres)  deep. 
Ventilation  is  somewhat  difficult.  It  is  a  pitch-coal  that  is  got, 
and  it  sells  for  about  £2  a  ton.  The  mine  requires  very  care- 
ful propping,  on  account  of  the  brittlene^s  of  the  stone,  the 
fact  that  the  strata  are  irregularly  bedded  and  that  there  is 
enormous  pressure.  Fires  frequently  break  out  in  the  pit.  Owing 
to  the  cracking  of  the  coal  that  is  constantly  taking  place,  a  very 
fine  dust  is  liberated  which  is  extremely  hot  to  the  hand;  and 
it  is  tin-  dusi  which  is  said  to  catch  fire.  Gases  are  present  in  the 
mine,  but  mil  to  any  serious  extent.  Xaked  lights  are  employed. 
Although  the  temperature  in  the  Sopron  colliery  is  high,  there 
i>  yet  at  places  in  the  pit  a  considerable  amount  of  moisture 
and  sludge  around  the  wooden  props.  Many  of  the  props  are 
wet.  and  it  is  stated  that  the  Larvae  of  the  Ankylostoma  rise  to 
a  higher  level  on  the  props  at  Sopron  than  they  do  in  "Westphalia, 
hi.  <T(ddman  told  the  writer  that  he  had  found  the  larvae  on  the 
cross-beams. 

During  the  winter,  1.001 1  men  are  employed  in  the  Sopron 
colliery,  but  in  the  summer,  owing  to  a  diminished  demand  for 
coal,  about  200  of  the  men  get  employment    in  the  field-. 

Sick  Fund. — There  is  no  Miners'  Union  in  Hungary,  and 
as  a  consequence  there  are  no  strikes.  There  is  no  combination 
of  employers  nor  of  workmen.  Each  mine  exists  by  ami  for 
itself  alone.  At  the  Sopron  colliery  there  is  a  sick  fund,  the 
Bruderlade,  with  a  capital  of  £25,000,  which  is  used  for  pay- 
ing pensions  and  for  all  kinds  of  sickness.  To  this  fund  the 
married  men  contribute  a  little  less  than  Id.  for  every  lOd. 
of  their  wages  and  the  unmarried  men  about  a  -kl.,  while  the 
owners  contribute  annually  £1,000  to  the  fund  and  £40  to  the 
school.  The  administration  of  the  fund  costs  £34  a  year.  The 
Bruderlade  gives  lOd.  to  each  family  per  day  during  sickness 
and  8d.  to  unmarried  men  and  it  pays  all  hospital  expenses. 
In  addition  to  the  lOd.  per  day  paid  by  the  fund  the  owners  give 
to  sick  miners  who  have  worked  for  some  years.  8s.  4d.  a  month, 
but  this  is  a  purely  private  benefaction  the  control  of  which  they 
retain  in  their  own  hands. 

Wages  of  3li/nr.<  and  th<  Condition  of  tin  Mine. — On  an 
average,  the  men  are  paid  2s.  a  day,  but  when  working  by  the 
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piece  they  ran  sometimes  make  as  much  as  •">>.  The  hewers  work 
8  hours  ami  the  timber-men  10,  hut  out  of  these  8  hums,  owing 
to  the  high  temperature  of  the  mine  and  the  exhausting  character 
et  the  work,  the  men  spend  half  of  the  time  in  cooling  them- 
selves. Two  men  are  always  associated — one  works  while  the 
other  cools  and  rests  himself.  In  consequence  of  the  high 
temperature  of  the  mine  and  the  profuse  perspiration  which  it 
causes,  the  miners  are  all  thin  spare  men  and  sallow-looking. 
They  suffer  from  intense  thirsl  and  as  they  will  nut  drink  any 
of  the  water  in  the  mine  the  owners  have  to  provide  water  con- 
taining 1  per  cent,  of  citric  acid,  at  considerable  expense.  The 
drinking  water  thus  provided  costs  the  employers  £120  a  year. 
Often  the  men  drink  as  much  as  S  to  9  pints  a  day.  The  drink- 
ing water  is  carried  into  the  mine  by  boys  in  barrels  fixed  on 
their  back.  These  boys  always  travel  in  couples  owing  to  the 
frequent  tires  that  keep  breaking  out.  Notwithstanding  the 
very  high  temperature  of  the  mine  and  the  consequent  exhaust- 
ing nature  of  the  work,  each  man  produces  about  1  ton  of  coal 
per  day,  but  the  coal  is  on  the  whole  easily  got. 

Boys  may  commence  work  on  the  surface  at  the  age  of  14: 
at  l<i  they  may  become  water-carriers  in  the  mine  or  putters: 
at  the  age  of  20  they  are  apprenticed  as  hewers,  and  3  years 
afterwards  they  are  full  hewers.  At  the  age  of  14  a  boy  can 
earn  Sd.  a  clay:  between  lb  and  20  he  can  make  lOd.  to  3s., 
if  he  is  physically  well  developed.  Girls  can  earn  9d.  a  day 
by   sifting  coal   at    the   surface. 

There  are  no  baths  at  the  Sopron  colliery  for  the  workmen, 
owing  partly  to  the  difficulty  of  getting  water.  The  men  wash 
at  home,  as  in  England. 

Ankylostomiasis. — The  Sopron  colliery  has  been  working  for 
the  past  150  years.  It  is  not  definitely  known  how  the 
win  in  found  its  way  into  the  pit.  There  is  an  opinion  that 
it  was  brought  by  Italian  workmen  on  leaving  the  St.  Gotkard 
tunnel  in  1890-1892,  but  Mr.  Rudolph,  the  manager  of  the 
mine,  stated  that  as  far  back  as  L864  the  miners1'  worm-disease 
existed  in  Hungary.  In  medicine  and  hospital  treatment  alone 
ankylostomiasis  cosl  the  owners  of  this  pit  £'150  last  year:  100 
cases  ot  worm-disease  being  treated  by  Dr.  Goldman.  The 
employers  have  some   difficulty    in   getting   the   men   to   use  the 
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receptacles  provided  for  their  use  in  the  mine."'  The  feces  are 
sprinkled  with  dry  coal-dust,  which  acts  as  an  antiseptic,  and 
the  receptacles  are  removed  to  the  surface   and   emptied   daily. 

Hospital  at  Sopron-Brennberg. — The  hospital  is  in  the  village 
and  not  at  the  pit-head,  as  in  the  case  of  the  Lothringen  and  Erin 
collieries  in  Westphalia.  On  the  occasion  of  the  writer's  visit 
12  beds  were  fitted  up  for  patients,  but  only  2  of  these  were 
occupied  by  men  suffering  from  ankylostomiasis.  There  is 
accommodation  in  the  hospital  for  24  patients.  Many  of  the 
miners  who  are  suffering  from  the  worm  prefer  to  be  treated  as 
out-patients.  The  writer  examined  6  infected  miners— from 
the  faeces  of  one  of  them  he  saw  70  fully-grown  worms  removed 
by  Dr.  Goldman. 

Ankylostoma  duodenale,  or  tin  Miners'  Worm:  its  Habits, 
How  it  gains  Entranct  into  tin  Human  Alimentary  Canal  and 
tin  Symptoms  which  it  Causes. — "When  the  disease  affects  for  the 
first  time  a  mine,  the  men  who  become  infected  generally  suffer 
lather  severely.  As  time  ones  on,  either  the  men  become  more 
resistant  to  the  ravages  of  the  parasite,  or  the  worm  itself  becomes 
less  virulent,  for  occasionally  at  a  post-mortem  examination  there 
may  be  many  ankylostomes  found  in  the  intestine  without  any 
grave  symptoms  having  been  detected  during  life.  Since  the 
discovery  of  the  worm  by  Dubini  in  1838  and  the  publicity 
given  to  it  by  Perroncito  in  connection  with  the  making  of 
the  St.  Gothard  tunnel  the  parasite  has  been  found  in  all 
tropical  and  sub-tropical  countries.  It  is  abundantly  present  in 
the  south  of  Europe,  in  India,  Ceylon,  Egypt,  certain  parts  of 
South  America  and  Australia,  and  Dr.  J.  S.  Haldane  has  found 
it  in  the  Dolcoath  mine  in  Cornwall.  In  Egypt,  it  is  extremely 
prevalent,  and  frequently  gives  rise  to  such  a  profound  form  of 
amemia  that  it  is  one  of  the  commonest  causes  of  the  rejection 
of  recruits  in  the  Army.  In  Ceylon,  one  medical  authority 
regarded  its  ravages  as  nunc  serious  than  those  of  cholera,  not 
so  much  on  account  of  the  number  of  deaths  that  it  causes  as  the 
amount  of  ill-health  which  it  directly  and  indirectly  induce-. 
and  the  unfitness  for  work  that  it  brings  about.     The  writer  has 

*  There  is  no  law  in  Hungary,  as  in  Germany,  empowering  employers  to 
■enforce  regulations  regarding  the  use  of  these  receptacles  for  the  dejecta  of 
workmen  in  the  mine. 
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already  alluded  to  anaemia,  swelling  of  the  feet,  shortness  of 
breath  and  inability  to  walk  any  distance,  as  the  principal 
symptoms  oi  ankylostomiasis.  To  these  may  be  added  digestive 
derangements,  effusions  into  the  pleural  and  peritoneal  cavities, 
fatty  degeneration  of  the  heart  and  fata]  syncope.  Fatal  cases 
fortunately  are  not  common,  although  in  a  few  instances  a  high 
degree  of  bloodlessness  has  been  rapidly  attained  and  death  has 
ensued  within  a  tew  weeks  after  the  symptoms  first  showed 
themselves.  It  is  among  the  ill-fed,  badly-nourished  and 
poverty-stricken  populations  that  the  ravages  of  the  disease  are 
nid-l    marked. 

The  aormal  habitat  of  the  parasite  is  the  upper  part  of  the 
small  intestine  of  man.  Here  the  worm  attaches  itself  by  its 
six  claw-like  hooks  to  the  lining  membrane  of  the  alimentary 
canal,  from  which  it  draws  a  plentiful  supply  of  nourishment. 
It  was  formerly  held  that  the  parasite  caused  anaemia  by  liter- 
ally sucking  the  blood  of  its  host,  and  .certainly  in  several  of 
the  worms  recently  passed  which  the  writer  examined  there 
was  a  considerable  quantity  of  blood.  The  late  Dr.  Beaven 
Rake  believed  that  anaemia  in  miners  was  entirely  due  to  the 
abstraction  of  blood  by  the  parasite.  Dr.  Looss,  of  Cairo,  how- 
ever, has  shown  that  the  presence  of  blood  in  the  worm  is  more 
or  less  an  accident,  and  that  what  the  worm  lives  upon  is  the 
mucus  and  the  material  secreted  by  the  large  cells  lining  the 
intestinal  mucous  membrane.  In  a  paper  which  the  author  wrote 
for  the  International  Congress  on  Ankylostomiasis  held  in 
Cologne,  six  weeks  ago,  he  discussed  the  probable  causes  of  the 
anaemia.  He  rather  leaned  to  the  opinion  that  the  worms  them- 
selves formed  some  poison  or  toxin,  which  is  absorbed  by  the 
person  harbouring  the  parasites  and  the  circulation  of  which 
through  the  body  breaks  up  some  of  the  red  corpuscles  of  the 
blood  and  destroys  their  colouring  matter.  In  addition  to  the 
impoverishment  of  the  blood,  which  is  the  explanation  of 
the  anaemia,  there  is  often  found  an  excess  of  one  form  of 
the  colourless  corpuscles  of  the  blood  known  as  eosinophiles. 
Eosinophilia,  while  undoubtedly  present  in  ankylostomiasis,  is 
also  induced  by  intestinal  parasites  other  than  the  Ankylostoma. 
It  i-  also  met  with  in  other  diseases,  so  that  although  eosino- 
philia is  a  physical  sign  of  considerable  importance,  still  it  cannot 
he  regarded  as  absolutely  clenching  the  diagnosis. 
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The  ankylostomes  are  male  and  female,  and  are  generally 
present  in  the  alimentary  canal  in  the  proportion  of  one  male 
to  three  females.  The  male  measures  from  about  \  to  \  inch  in 
length  by /,.,  inch  in  breadth,  while  the  female  measures  about  | 
inch  in  length  and  is  also  slightly  broader  than  the  male.  The 
worms  are  "white  when  they  are  alive,  grey  when  dead,  and 
reddish-brown   when   full   of   blood.  .     .        The   tail    of   the 

female  is  conical  and  ends  in  a  short  spine,  the  anus  being 
subterminal  and  the  vagina  opening  on  the  ventral  surface. 
The  tail  of  the  male  is  provided  witli  a  large,  umbrella- 
like,  trilobate  bursa  possessing  11  ribs.  Two  long  and  very 
delicate  spicules  project  from  the  cloaca  which  opens  at  the 
bottom  of  the  bursa."* 

The  female  ankylostome  produces  an  enormous  number  of 
ova  which  are  constantly  being  passed  out  in  the  fasces.  The 
ova  do  not  advance  to  any  further  stage  in  the  human  intestine, 
bui  if  the  faeces  are  deposited  where  there  is  moisture  and  a 
fairly  warm  temperature,  the  ova  develop  into  larvae  which  at 
first  are  very  active  and  extremely  voracious.  These  larva?,  as 
the  writer  found  in  the  Westphalian  collieries,  may  live  in  the 
muddy  watei  and  sludge,  and  on  the  wooden  props  for  several 
months. 

It  has  hitherto  been  generally  believed  that  miners  become 
infected  by  the  worm,  through  eating  food  with  unwashed  hands 
or  drinking  contaminated  water,  and  there  is  not  the  least  doubt 
that  this  is  one  of  the  channels  by  which  the  larva-  gain  entrance 
into  the  alimentary  canal,  but  it  remains  to  (he  credit  of  Dr. 
Looss,  of  Cairo,  who  accidentally  became  infected  by  a  culture  of 
the  worm  coming  into  contact  with  the  skin  of  his  hand,  to 
have  demonstrated  that  in  a  very  large  number  of  cases  the 
embryo  gains  an  entrance  through  the  skin,  passes  into  a  small 
vein,  and  is  carried  to  the  right  side  of  the  heart  whence  it  goes 
to  the  lungs.  Here  it  emerges  from  the  thin- walled  pulmonary 
blood-vessels  and  escapes  into  the  air-spaces  of  the  lung.  The 
larva  is  by  this  time  larger  than  when  it  entered  the  body.  It 
now  makes  its  way  along  the  bronchi,  up  the  windpipe  to  the 
pharynx  and  thence  passes  down  the  gullet  into  the  stomach, 
from  which  it  proceeds  into  the  small  intestine.  By  means  of 
*   Tropica/  Diseases,  by  Sir  Patrick  Manson,  M.D. 
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the  lantern-views  which  the  writer  has  thrown  upon  the  screen, 
and  for  the  loan  of  which  and  the  privilege  of  using-  them  lie  is 
indebted  to  Dr.  Looss,  the  members  will  have  had  no  difficulty 
in  following  the  larva  from  its  entrance  through  the  skin  to  the 

heart,  lungs,  stomach  and  intestine.  The  writer  regards  this 
demonstration  of  Dr.  I --  as  one  of  the  must  important  con- 
tributions to  scientific  medicine  that  it  is  possible  to  have.  Dr. 
L<  oss    has    been    rewarded    for   his    patience    and    determination. 

It    is    lmt    recently    that    Dr.    I ss5    views    have   been   accepted, 

and  that  is  only  since  he  has  exhibited  the  slides  which  the 
writer  has  had  the  opportunity  of  throwing  upon  the  screen. 
Recently  Dr.  Fritz  Schaudinn,  of  the  German  Imperial  Board 
of  Health,  has  by  his  experiments  upon  monkeys  confirmed  in 
every  detail  the  views  put  forward  by  Dr.  Looss.  In  one  monkey, 
killed  12  days  after  the  application  of  the  larvae  to  the  -kin. 
36  living  ankyfostomes  were  found  in  the  intestine.  Dr.  Looss 
had  shown  that  within  '2  days,  after  the  application  of  the  larvae 
t<>  the  skin,  the  parasites  are  present  in  the  intestine. 

The  conclusion  to  he  drawn  from  Dr.  Looss'  discovery  of  the 
channels  by  which  the  larvae  reach  the  human  intestine  is  that 
personal  cleanliness  on  the  part  of  the  miner,  so  far  as  eating 
food  only  after  washing  is  concerned,  is  not  enough.  Since  the 
larva'  enter  by  the  skin,  the  mine  also  must  be  semi  to.  There 
is  a  general  consensus  of  opinion  that  a  low  temperature  and 
absence  of  moisture  are  unfavourable  circumstances  for  the 
transformation  of  the  ova  into  larva?;  ami  in  Westphalia,  the 
writer  learned  that  by  means  (if  improved  ventilation  the 
temperature  of  several  of  the  pits  had  been  so  reduced  that  the 
collieries  had  been  thus  freed  of  infection.  The  collieries  that 
have  remained  free  have  had  a  temperature  lower  than  <J2° 
Fahr.,  and  have  been,  comparatively  speaking,  dry  :  those  on  the 
other  hand  that  became  infected  were  damp,  and  had  a  tempera- 
ture above  80°  Fahr.  Dr.  Lambinet,  of  Liege,  has  found  that 
in  some  of  the  collieries  near  Liege  in  which  the  temperature 
-  from  <iU°  to  •i4'4°Fahr.)  the  men  employed  underground 
have  suffered  from  the  worm-disease.  Accordingly,  Mr.  Lagage, 
one  of  the  assistants  in  the  bacteriological  laboratory  of  the  pro- 
vincial institute  al  Hainauf  has  -might  to  determine  the  lowest 
temperature  at   which  segmentation  of  the  ova  occurs.     Flasks 
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containing  faecal  matter  and  ova  were  placed  in  chambers  of 
different  temperatures  and  it  was  found  thai  a1  66*2°  Fahr. 
segmentation  of  the  ova  was  practically  nil,  at  71'6°  Fahr. 
segmentation  was  uol  only  complete,  but  in  some  instances 
mobile  embryos  could  be  seen  inside  the  capsule  of  the  egg  while 
at  74-0°  Fahr.  free  larva1  were  present.  Mr.  Lagage's  experi- 
ments therefore  demonstrate  thai  the  ova  of  the  Anhylostoma 
become  hatched  at  degrees  of  temperature  ranging  from  68°  to  98° 
Fahr.:  the  latter  being,  practically  speaking,  blood-heat.  Dr. 
Perroncito  has,  in  addition,  shown  thai  the  eggs  do  not  develop 
into  larva1  if  they  are  kept  for  several  days  at  too  high  a  tempera- 
ture, say,  from  95°  to  104°  Fahr.  If  it  were  true  that  the  larvae 
of  the  Anhylostoma  do  not  appear  at  a  temperature  below  68° 
Fahr.,  then,  by  means  of  improved  ventilation  and  the  consequent 
reduction  of  temperature,  owners  would  have  one  means  at  hand 
whereby  infection  might,  to  some  extent,  be  prevented.  Low 
temperatures  can,  certainly,  ret  aid  and  may  prevent  the  trans- 
formation of  ova  into  larva'.  While  at  a  temperature  of  68°  Fahr., 
Dr.  Lambinet  found  that  by  the  fourth  day  free  Larvae  had  escaped 
from  the  ova,  it  was  not  until  the  sixth  day  at  a  temperature  of 
62°  Fahr.  that  a  few  free  larva?  were  detected,  and  while 
many  of  the  ova  did  not  develop  further,  many  of  the  larva1  if 
kept  at  this  temperature  died.  At  temperatures  varying-  from 
57°  to  50°  Fahr.,  it  was  not  until  the  eighth  day  that  a  few  small 
sized  larva?  were  seen,  and  not  until  the  fifteenth  day  that  they 
had  increased  both  in  size  and  in  number.  A  large  percentage  of 
the  ova  also  failed  to  develop  at  all.  At  temperatures  varying 
from  53'6°  to  55°  Fahr..  it  was  only  after  twelve  days  of  culture 
that  a  few  larvae  appeared,  while  with  temperatures  varying  from 
51°  to  53'6°  Fahr.,  development  hardly  proceeded  at  all.  Low 
temperatures,  that  is,  anything  below  40°  Fahr.  killed  the  ova  : 
so,  too,  did  rapid  variations  of  temperatures  from  high  to  low. 
The  circumstances  that  favour  the  transformation  of  the  ova 
into  larva?  are  tBree: —  (1)  A  temperature  between  08°  and  98° 
Fahr.:  (2)  a  certain  degree  of  moisture:  and  (3)  the  presence  of 
oxygen  in  the  air. 

It  is  owing  to  the  comparative  absence  of  oxygen  in  the 
intestinal  canal  that  the  ova  do  not  develop  therein  into  larvae. 
When  the  fasces  of  an  infected  subject  are  examined,  a  few 
hours   after  being  passed,    the    ova    are   already  found   to  have 
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undergone  segmentation  and  may  contain  2,  4,  8  and  some- 
times as  many  as  12  segments.  Any  Larvae  present  in  faeces, 
recently  passed,  are  as  a  rule  not  those  of  an  early  stage  of  the 
Ankylostoma,  but  are  the  undeveloped!  organisms  of  another 
intestinal  pairasite,  namely,  the  AnguHlula  stercoral  is.  An 
additional  circumstance,  besides  the  absence  of  oxygen  which 
prevents  the  development  of  the  ova  of  Ankylostoma  into  larva? 
in  the  human  intestine,  is  the  somewhat  too  high  temperature  of 
the  intestine,  which  is  a  little  ever  98"5°  Fahr. 

Treatment  of  Ankylostomiasis:  Preventive  and  Curative. — The 
medicinal  part  of  the  treatment  may  well  be  left  to  the  medical 
men  in  charge.  It  is  with  preventive  treatment  that  the 
members  are,  to-day,  most  concerned.  The  disease  might  be 
prevented  (1)  by  making  the  mine  healthy,  but  it  is  not  always 
easy  to  render  a  damp  mine  dry  and  it  is  often  difficult  to  reduce 
the  temperature :  (2)  by  prohibiting  infected  men  from  work- 
ing underground :  and  (3)  absolute  prohibition  of  the  miners 
defalcating  underground,  unless  into  the  receptacles  provided 
for  that  special  purpose.  Means  should  be  taken  to  screen  off 
these  receptacles  in  the  mine,  and  the  men  should  be  encouraged 
as  far  as  possible  to  use  the  closet-accommodation  provided  for 
them  at  the  pit-head. 

Since  the  writer's  visit  to  Hungarj-  the  Austrian  Minister  of 
Agriculture  has  issued  a  set  of  regulations,  which  should  do 
much  to  prevent  the  spread  of  the  miners'  worm-disease  in 
Hungary.  New  miners  must  pass  a  medical  examination  (three 
samples  of  dejecta  being  examined  under  the  microscope)  and 
in  the  case  of  an  infected  mine,  10  to  20  per  cent,  of  the  under- 
ground staff  must  be  examined  microscopically.  This  requires 
great  care  and  special  experience,  as  rhabdites  are  often  with 
difficulty  differentiated  from  the  larvae  of  Ankylostoma.  The 
sludge  in  various  parts  of  the  workings  must  also  be  examined. 
Miners  who  have  been  infected  and  treated  must  produce  a 
medical  certificate  of  freedom  from  the  disease,  before  again 
being  allowed  to  work.  Each  working  colliery  must  provide 
suitable  closet-accommodation,  abovegronnd  and  belowground, 
one  cabinet  for  every  30  men  of  the  staff;  but  at  infected  or 
suspected   mines  the  number  of  cabinets   must  be  not  less  than 
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1  to  every  20  men  of  the  total  staff.  The  receptacles  must  be 
emptied  and  disinfected  daily.  A  proper  supply  of  drinking- 
water  in  closed  vessels  must  be  provided  for  the  men,  changed 
onee  a  day.  and  the  taps  so  arranged  as  to  prevent  direct  drink- 
ing from  the  spouts  or  contamination  by  dirty  hands.  These 
regulation;-,  with  others  which  the  writer  has  not  had  time  to 
mention,  will  do  much  to  prevent  the  spread  of  ankylostomiasis  in 
Hungary  and  it  is  hoped  may  ultimately  lead  to  the  disappear- 
ance of  the  miners'  worm-disease. 


The  President  moved  a  vote  of  thanks  to  Dr.  Oliver  for  his 
valuable  paper. 

Mr.  J.  B.  Atkinson  (H.M.  Inspector  of  Mines),  in  seconding 
tin'  proposal,  said  that  in  this  district  they  were  in  the  fortunate 
position  of  not  being  actually  infected  by  the  worm,  and  what 
they  had  to  consider  was  the  precautions  to  be  taken  to  prevent 
its  introduction,  rather  than  deal  with  it  after  it  had  established 
itself.  The  conditions  of  the  collieries  in  Northumberland  and 
Durham  were  perhaps  not  altogether  unfavourable  to  the  intro- 
duction of  the  worm,  because  the  temperature  in  many  cases  was 
about  that  mentioned  in  the  paper  (namely,  above  68°  Fahr.); 
in  a  few  cases  it  was  perhaps  as  high  as  80°  Fahr.,  but  in  most 
cases,  where  the  temperature  was  high,  the  air  was  very  dry.  and 
the  absence  of  moisture  prevented  the  propagation  of  the  worm. 
In  a  few  metalliferous  mines  in  the  North  of  England,  includ- 
ing some  of  the  haematite-mines  in  Cumberland  and  Lancashire, 
although  the  depths  were  not  very  great,  the  conditions  of 
moisture  at  the  working-faces  accompanying  a  comparatively 
high  temperature  might  be  more  favourable  for  the  develop- 
ment of  the  worm  than  the  conditions  found  in  the  coal-mines. 
He  thought  that  they  ought  to  take  advantage  of  the  scare 
which  has  arisen  in  connection  with  this  disease,  and  adopt 
better  sanitary  precautions  in  the  mines.  He  (Mr.  Atkinson) 
did  not  know  that  it  would  be  necessary  in  this  district  to  pro- 
vide pails  at  the  working-face-.  bu1  at  flats  and  landings  and 
at  the  pit-bottoms  he  thought  that  there  should  always  be  some 
provision  made  for  the  use  of  the  miners.  In  some  mines,  where 
pails  were  provided,  the  surroundings  became  so  filthy  that  no 
respectable  miner  would  use  them.     The  men  were  also  reconi- 
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mended  to  cultivate  regular  habits,  in  the  way  of  relieving  them- 
selves mi  the  surface,  lml  the  custom  in  this  district  of  two 
shifts  of  hewers  prevented  these  men  from  adopting  such 
regular  habits,  as  for  one  week  they  worked  in  the  Oore- 
shifi  and  the  next  week  they  worked  in  the  back-shift.  Dr. 
Oliver  had  mentioned,  that  it  had  keen  suggested  by  some  one 
in  Germany  thai  horses  or  ponies  mighl  have  introduced  the 
disease  into  the  mines.  The  seams  in  the  North  of  England 
being  so  flat,  there  was  probably  more  horse-haulage  here  than 
in  most  other  districts.  With  regard  to  foreigners  conveying 
the  disease,  it  was  known  that  there  was  a  considerable  number 
of  Poles  working  in  collieries  in  Scotland,  and  he  believed  that 
there  had  keen  at  least  one  suspected  case  of  ankylostomiasis 
dealt  with  iu  one  of  the  Glasgow  infirmaries.  There  was  no 
evidence,  however,  that  the  disease  had  established  itself  there. 
There  was  a  considerable  number  of  Italian  miners  in  the  neigh- 
hood  of  Nenthead  in  Cumberland,  and  the  matter  was  having 
careful  consideration  in  that  district  as  to  whether  these  Italians 
might  introduce  the  disease. 

Mr.  T.  E.  Forster  asked  whether  there  was  any  difference 
in  people  as  to  their  liability  to  take  the  disease,  or  as  to  how 
they  were  affected  by  it.  It  always  seemed  to  him  that  the 
workers  in  the  collieries  here  were  a  healthier  class  of  men 
than  those  employed  in  metalliferous  mines.  In  the  latter 
mines,  the  men  were  usually  anaemic.  In  German  mines,  where 
they  had  a  changing  house,  did  the  men  change  the  whole  of 
their  clothes,  or  only  their  outer  garments  ?  If  the  whole  of 
the  clothes  were  changed,  was  there  any  arrangement  for  wash- 
ing them,  for  if  they  were  allowed  to  remain  hanging  for  a  con- 
siderable time  in  a  dirty  state  they  would  become  a  source  of 
infection  ? 

Mr.  J.  H.  Merivale  said  that  one  great  difficulty  in  introduc- 
ing such  precautions  in  this  district  as  Dr.  Oliver  suggested, 
was  the  conservative  tendency  of  the  North-country  workman. 
Fortunately,  in  the  northern  part  of  the  coal-field  there  was  not 
much  chance  of  the  disease  obtaining  a  foothold,  on  account  of 
the  lowness  of  the  temperature.  He  agreed  with  Mr.  Atkinson's 
suggestion  regarding  the  provision  of  conveniences  at  the  shaft- 
bottom,   but   he   did    not    think    that   they   could   be   introduced 


blSCtJSSiOW        I  III-.    MINERS     WORM-DISEASE.  99 

all  over  1 1  j  t  ■  in  inc.  At  one  of  li  is  collieries,  conveniences  had 
been  in  use  at  the  shaft-bottom  for  some  time,  the  nun  used 
them  regularly,  and  there  were  not  now  the  same  objectionable 
conditions  as  existed  formerly  in  that  vicinity.  He  (Mr.  Merivale) 
would  like  to  sec  the  system  of  washing  and  changing  of  clothes 
at  the  pit  introduced  into  this  country,  in  order  to  enhance  the 
health  of  the  miners.  Although  undoubtedly  healthy  as  com- 
pared with  Cornish  miners,  they  suffered  from  various  diseases, 
which  he  believed  were  induced  by  chills,  owing  to  the  men 
waiting  about  in  their  pit-clothes.  He  thought  that  ii  would  be 
advantageous  to  provide  proper  washing  arrangements,  together 
with  arrangements  for  drying  the  clothes.  lie  had  had  some 
experience  in  the  mines  of  Belgium  and  Germany,  and  at  one 
colliery  where  he  was  for  six  months,  the  workmen,  instead  of 
hanging  up  their  clothes,  jmt  them  through  a  hole  in  the  wall 
and  they  fell  into  the  basement  where  they  were  washed,  and  clean 
ones  sent  up  in  their  place. 

Mr.  J.  ('.  15.  Hendy  said  that  it  occurred  to  him  that  mining 
engineers  in  Hungary  and  Westphalia  were  starting  at  the 
wrong  end,  and  were  taking  elaborate  measures  for  destroying 
the  worm  after  they  had  got  it:  but  they  were  not  taking  such 
precautions  as  they  should  in  the  working  of  the  mine,  in  provid- 
ing a  larger  amount  of  ventilation  and  such  area  of  airways  as 
would  conduce  to  lower  the  temperature  of  the  mines,  at  any 
rate,  below  60°  Fahr. 

Mr.  W.  C.  Bl.ukktt  wrote  that  by  far  the  most  important 
part  of  Dr.  Oliver's  extremely  interesting  and  valuable  contribu- 
tion to  our  information  on  ankylostomiasis  was  that  referring  to 
Dr.  Looss,  of  Cairo,  and  bis  observation-  on  worm-infection 
through  the  skin.  Dr.  Looss  appeared  to  Lave  removed  the 
doubt  which  existed,  and  to  have  placed  this  quest  ion  on  a  shelf  of 
certainty,  wheie  most  decidedly  it  called  for  a  change  in  many 
of  the  views  hitherto  formed  as  to  both  the  precautions  which 
should  lie  taken  against  the  possibility  of  the  disease  a-  well  ;i- 
against  its  treatment  when  established.  Most  of  the  mines  in 
Durham  and  Northumberland  were  more  or  less  safe  owing  to 
their  temperature,  and  those,  where  the  temperature  \\;i-  high 
enough,  were  fortunately  dry  as  a  rule.  The  very  few  instances, 
it  any,  where  condition-  were  favourable  to  the  worm   migrht.   bv 
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special  enquiry  of  the  Institute,  be  discovered,  and  then  specially 
reported  on. 

But  many  other  dry  and  warm  mines  were  placed  on  the 
horns  of  a  dilemma  by  the  watering  which  was  required  to  lay 
the  dust.  This  would,  and  perhaps  did,  produce  in  Durham 
several  instances  of  favourable  conditions.  Ought  watering  in 
mines  of  high  temperature  to  be  continued?  In  the  face  of 
grave  possibilities  of  the  worm-disease  this  became  a  serious 
question. 

He  (Mr.  Blackett)  had  been  considering  whether  some  form 
of  oil  could  not  be  used  on  dusty  road-ways.  It  had  proved  very 
efficacious  in  use  on  dusty  roads  at  the  surface:  and  there 
appeared  to  be  merely  a  sentiment  so  far  as  fire-danger  was  con- 
cerned. Oil  would  prevent  the  development  of  the  worm ; 
while,  if  the  mixture  of  dust  and  oil  were  from  time  to  time 
removed,  its  value  would  largely  be  recovered  by  its  use  as  fuel. 
He  proposed  to  make  experiments,  and  would  perhaps  have  some 
other  opportunity  of  laying  results  before  the  members. 

For  the  present,  it  was  to  be  hoped  that  the  Local  Government 
Board  and  other  authorities  would  cause  the  disease  to  be 
reported  in  the  same  way  as  other  infectious  diseases,  and  so 
ensure  some  early  knowledge  of  its  possible  existence. 

Dr.  Arthur  E.  Boycott  (Gordon  Laboratory.  Guy's  Hospital, 
London)  wrote  that  the  account  which  Dr.  Oliver  had  given  of 
his  observations  on  the  occurrence  of  the  worm-disease  in  West- 
phalia, and  on  the  results  of  the  treatment  which  had  there  been 
adopted,  was  of  great  interest.  For  he  shewed  very  clearly  that 
the  worm,  when  once  it  had  gained  a  foothold  in  a  mining 
district,  was  extremely  difficult,  if  not  impossible,  to  eradicate 
completely.  By  measures  of  the  most  drastic  and  expensive 
character  the  number  of  men  who  were  materially  ill  had  been 
reduced  practically  to  nil,  and  the  percentage  of  miners  who 
harboured  the  worm  had  been  very  considerably  reduced.  But  it 
was  important  to  note  that  the  great  sacrifice  of  labour  and 
money  which  had  been  devoted  to  the  epidemic  had  not  succeeded 
in  completely  extirpating  the  worm  from  every  underground 
worker,  and  so  long  as  auv  single  man  remained  infected  there 
would  always  be  a  danger  of  the  disease  spreading.  Still  less 
had   the   worm   been   cleared   out   from    the   mines.     Dr.   Oliver 
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Lad  described  how  the  water  and  timber  swarmed  with  Ankylo- 
stoma-laTvee,  which  seemed  to  possess  great  powers  of  vitality. 
So  long  as  this  state  of  affairs  continued,  it  was  clear  that  the 
extensive  plant  of  doctors,  examinations,  hospitals,  and  the  like 
must  be  maintained,  and  the  cost  of  these  must  remain  a  con- 
stant charge  upon  the  financial  resources  of  both  masters  and 
men.  Any  relaxation  of  the  curative  system  now  in  vogue 
would  be  followed  by  a  recrudescence  of  the  malady,  which 
■could  only  be  dealt  with  by  the  resumption  of  these  expensive 
proceedings.  That  a  vast  improvement  had  been  effected  in 
Westphalia  could  not  be  doubted,  and  those  concerned  were  to  be 
heartily  congratulated  on  the  success  which  had  attended  their 
heroic  efforts.  Unfortunately,  however,  the  success  seemed  to 
be  of  a  palliative  kind  only,  and  the  ultimate  outlook  could  not 
be    described   as  hopeful. 

It  seemed,  then,  to  be  practically  impossible  either  to  render 
every  individual  completely  free  from  the  worm,  or  to  eradicate 
the  larvae  from  a  mine  and  so  render  it  safe  for  fresh  hands. 
That  was  to  say,  the  complete  removal  of  the  worm  from  an 
infected  district  could  not,  so  far  as  our  present  experience  went. 
be  looked  upon  as  reasonably  within  the  range  of  practical 
sanitation.  This  fact  should  emphasize  especially  the  para- 
mount importance  of  taking  measures  to  prevent  the  introduc- 
tion of  the  worm  into  the  mines  in  this  country.  The  provision 
now  of  a  proper  system  of  closets  on  the  surface  and  of  movable 
pails  underground,  combined  with  a  system  of  limited  quarantine 
and  medical  examination  for  fresh  hands  coming  from  infected 
places — these  were  simple  measures  of  common  precaution.  The 
soundest  proof  that  a  sanitary  regulation  was  good  was  often 
found  in  the  apparently  unnecessary  character  of  its  provisions : 
in  this  way  the  comparatively  small  expense  of  the  provision 
and  upkeep  of  a  proper  system  for  the  disposal  of  excreta  under- 
ground would  find  its  best  vindication  in  the  complete  and 
permanent  absence  of  Anhjlodoma  from  British  mines.  It  was 
to  be  feared,  on  the  other  hand,  that  the  introduction  of  the 
disease  might  some  day  afford  a  highly  unnecessary  proof  that 
the  present  underground-  usage  was  thoroughly  bad. 

It  was  sometimes  suggested  that  the  infection  of  the  water 
and  mud  in  a  mine  must  ultimatelj*  cease  if  fresh  contamina- 
tion were  prevented.     There  was  every  reason  to  believe  that  this 
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view  was  theoretically  correct,  for  the  older  theories  thai  Anh/- 
lostoma  could  develop  to  sexual  maturity  and  multiply  outside 
the  body,  lacked  confirmation.  Hut  practically  it  was  extremely 
doubtful  wheihei  any  reliance  could  be  placed  on  this  mode  of 
cure.  How  Long  the  larvae  could  live  in  water  had  imi  been 
determined:  Dr.  Oliver  had  told  the  members  that  at  Erin 
colliery  there  was  good  evidence  that  the  larva1  lived  tor  at 
hast  8  months  underground,  and  at  the  present  time  (October, 
L904)  he  (Dr.  Boycott)  had  larva-  still  alive  which  were  hatched 
in  his  laboratory  in  November,  1903.  These  eleven  months  they 
had  spent  in  small  i>lass  dishes  with  mi  more  nourishment  than 
that  contained  in  the  fragment  of  fsecal  matter  which  originally 
held  the  eggs  and  in  the  London  tap-water  which  had  been 
added  from  time  to  time  t:>  make  up  for  evaporation.  Many  of 
them  had  died,  hut  a  large  proportion  were  still  alive  and 
appealed  to  he  quite  vigorous  and  healthy.  The  conditions  of 
life  under  these1  artificial  circumstances  could  hardly  be  as 
favourable  as  those  met  with  in  their  natural  habitat  Under- 
ground, so  that  it  was  not  unreasonable  to  assume  that  in  mines 
the  larva1  could  live  for  some  period  which  was  unknown,  but 
which  was  certainly  more  than  12  months.  It  was  unfortun- 
ately almosl  impossible  to  make  accurate  observations  on  this 
point  under  entirely  natural  conditions.  This  was  due  to  the 
fact  that  the  mud  and  water,  and  especially  the  faeces,  found  in  all 
mines*  swarmed  with  larva1  which,  while  in  many  instances 
bearing  a  very  close  resemblance  to  those  of  Ankylostoma,  really 
belonged  to  other  species  of  worms  that  lived  in  the  earth, 
etc.,  and  were  not  parasitic  at  all.  This  could  he  shewn  by 
keeping  these  larva-  for  some  little  time  in  suitable  surround- 
ings, when  it  would  he  found  that  many  of  them  developed  into 
form-  which  were  completely  dissimilar  to  any  stage  in  the 
development  id'  Ankylostoma.  While  it  was  often  easy  to  say 
positively  at  once  that  the  larvae  found  were  not  those  of  Anky- 
lostoma,  he  had  coin,,  in  the  conclusion,  after  careful  examina- 
tion of  many  specimens,  that  it  was  beyond  his  own  powers  of 
discrimination  to  identify  positively  any  given  larva  found  in 
a  mine  as  a  young  Ankylostoma.     All  that  could  he  said  was  that 

•  That  is.  all  that  In  had  had  an  opportunity  of  examining.  These  included 
infected  and  non-infected  metalliferous  mines  in  Cornwall  and  coal-mines  in  the 
Midland  coun!  ies. 
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it  might  not  appear  to  differ  from  genuine  Ankylostoma-l2iV\ae, 
but  one  had  to  allow  that  it  might  be  the  larva  of  some  other 
worm.  On  this  account,  observations  made  on  the  occurrence 
of  so-called  Anhylostoma-laTvas  in  the  water,  timber,  etc.,  in 
mines  should  be  received  with  caution.  Any  statement  as  to 
the  occurrence  of  Anhylostoma  founded  on  such  evidence  alone 
was  utterly  untrustworthy. 

There  seemed  to  be  some  difference  of  opinion  as  to  the 
lowest  temperature  at  which  development  of  the  eggs  would  take 
place.  Dr.  Bruns  found  that  a  temperature  of  at  least  (iNc 
Fahr.  was  necessary  for  the  production  of  the  full-grown  (that 
is,  infective)  larva1,  though  some  eggs  might  hatch  at  some- 
what Lower  temperatures.  Careful  observations  made  by  Dr. 
J.  S.  Haldane,  and  himself  (Dr.  Boycott)  with  the  accurate 
incubators  made  by  Mr.  Etearson,  shewed  that  some  lots  of  eggs 
failed  to  develop  at  62°  Fahr.,  or  indeed  in  some  instances  at 
any  temperature:  in  other  instances,  however,  they  found  that 
full-grown  larva?  appeared  in  cultures  which  had  nevei  been 
exposed  to  a  temperature  of  more  than  62°  Fahr.  They  (Drs. 
Haldane  and  Boycott)  concluded  from  these  and  other  experi- 
ments that  the  temperature  should  be  below  60°  Fahr.  to  pie- 
vent  the  development  of  infective  larva1,  and  it  was  of  great 
importance  not  to  encourage  any  feeling  of  security  which  might 
have  arisen  from  the  fact  that  the  temperature  in  any  given 
mine  was  not  higher  than  68°  Fahr. 

Without  a  free  supply  of  oxygen  the  eggs  would  not  hatch  at 
any  temperature.  Oxygen  was  sufficiently  excluded  by  even  a 
thiu  layer  of  water  covering  the  infected  stools,  or  by  tightly 
corking  a  bottle  containing  such  material.  The  fermentative 
changes  going  on  in  feces  in  a  warm,  confined  place  quickly 
removed  the  oxygen  from  the  surrounding  air. 

The  larvae,  on  the  other  hand,  were  to  a  large  exteni 
indifferent  to  temperature  and  oxygen.  They  would  flourish 
at  any  temperature  from  50°  Fahr.  up  to  about  !)0°  Fahr.  (the 
exact  limits  had  not  been  worked  out):  they  lived  well  in  water. 
and  for  "JO  days  would  survive  in  an  atmosphere  of  hydrogen.  It 
consequently  followed  that  it  was  not  possible  to  hill  off  the  larva' 
about  a  mine  by  any  procedure  such  as  cooling,  allowing  the  pit 
to  till  with  fire-damp  and  black-damp,  etc.  These  conditions 
would  only  affect    the  eggs.      It   also   followed  that  if  conditions 
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suitable  Eoi  the  hatching  of  the  eggs  existed  in  any  part  of 
a  mine,  the  whole  of  the  wet  roads  mighl  become  infected 
{whatever  the  temperature  might  be)  by  the  transference  of  the 
developed  larvae  from  the  warmer  parts  on  boots,  tubs,  etc.,  or 
by  a  natural  How  of  water.  So,  too,  it  was  necessary  to  ascertain 
not  the  average  temperature  of  a  mine,  but  the  temperature  of 
the  hottesl    pari    which  work-people  frequented. 

In  conclusion,  he  (Dr.  Boycott)  would  like  to  point  out  the 
■desirability  of  more  extensive  and  accurate  information  as  to 
the  actual  temperature  of  the  underground  workings  in  coal- 
and  metalliferous-mines  in  this  country.  A  collection  of  figures 
from  a  number  of  districts  would  afford  a  sound  basis  for  con- 
sidering how  much  truth  there  was  in  the  suggestion  that  a 
large  number  of  mines  in  this  country  were  too  cold  for 
Anhylostoma. 

Dr.  J.  Court  (Staveley,  Chesterfield)  wrote  that  Dr.  Oliver's 
lucid  and  able  account  of  the  disease  and  the  methods  of  deal- 
ing with  it  in  Westphalia  was  most  instructive.  In  the  event 
of  an  outbreak  of  ankylostomiasis  in  Great  Britain,  he  was 
-afraid  that  our  freedom-loving  miners  would  hardly  submit  to 
the  rigid  discipline  exacted  in  Germany  which  would  be 
absolutely  necessary  in  stamping  out  the  disease.  At  present, 
therefore,  even-  possible  precaution  should  be  taken  by  a  rigid 
exclusion  from  all  the  collieries  of  Great  Britain  of  any  one  at 
all  likely  to  introduce  the  terrible  pest. 

After  describing  very  fully  the  conditions  necessary  to  the 
birth,  life  and  death  of  the  Ankylostoma-pax&site,  ■  Dr.  Oliver 
gave  excellent  descriptions  of  the  sanitary  precautions  taken, 
and  the  methods  by  which  the  excrement  was  examined  in 
suspected  subjects.  He  truly  said  that  an  examination  by  the 
microscope  of  the  excrement  was  the  only  absolutely  certain 
method  of  proving  the  existence  of  the  disease,  and  if  the  eggs 
•of  the  worm  were  not  discovered,  after  repeated  searches,  the 
men  might  be  declared  to  be  free  from  the  parasite.  Now  the 
microscopical  examination  of  the  stools  was  a  tedious  and 
troublesome  as  well  as  a  disgusting  proceeding  and  in  order  to 
obviate  this  a  method  of  diagnosis  had  been  advocated  by  Dr. 
A.  E.  Boycott,  the  Gordon  Lecturer  of  Experimental  Pathology  at 
Guy's  Hospital.  Dr.  Boycott  in  a  Report  on  the  Diagnosis  of 
Anhylostomt i -infect Ion  to  the  Home  Secretary  this  year  {(W.  2066) 
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.■said  that  the  examination  of  the  blood  was  a  quick  means  of 
finding  out  in  a  large  number  of  men  whether  the  disease  were 
present  or  not.  Dr.  Boycott  had  shewn  that  in  90  per  cent,  of 
the  eases  found  in  the  Dolcoath  tin-mine  the  eosinophile- 
leucocj'tes  in  the  blood  numbered  8  per  cent,  and  over  of  all  the 
other  leucocytes.  Although  an  increase  in  the  eosinophiles 
took  place  in  individual  cases  of  asthma  and  in  some  acute  skin- 
•diseases,  etc. :  if  the  men  in  a  suspected  colliery  were  examined  : 
say,  10  per  cent,  of  400  or  500,  they  could  have  films  taken  of 
their  blood  in  20  minutes.  JSow,  should  there  be  an  increase 
in  the  eosinophiles  of  8  per  cent,  and  over  in  such  a  percentage 
•of  the  miners,  then  there  were  very  strong  grounds  for  suspect- 
ing the  infection  of  the  men,  and  the  stools  should  at  once  be 
examined  for  ova.  On  the  other  hand,  if  a  large  percentage 
of  men  showed  no  increase  of  the  eosinophiles  beyond  5  per  cent., 
the  presumption  was  very  strong  that  no  disease  existed,  or  at 
all  events  that  the  mine  was  free  from  extensive  infection. 

Xot  the  least  interesting  part  of  Dr.  Oliver's  paper  was  the 
account  of  Dr.  Looss,  of  Cairo,  and  the  experiments  which  went 
to  prove  that  the  worm  could  gain  access  to  the  intestines 
through  the  skin.  It  appeared  that  the  larvae  could  pierce 
the  skin,  travel  into  the  veins  and  onwards  into  the  lungs, 
bronchial  tube-,  windpipe,  and  then  into  the  stomach:  a  most 
wonderful  journey  indeed.  This  important  discovery  confirmed 
the  suspicions  of  the  Cornish  miners  that  the  worm  got  into 
their  skin,  because  they  suffered  from  a  peculiar  disease  of  the 
skin  of  the  hands  which  they  called  "  bunches  "  The  progress 
was  so  rapid  that  Dr.  Looss  said  that  the  worms  would  appear  in 
the  intestines  two  days  after  the  larva?  had  been  applied  to  the 
skin.  Hitherto,  it  had  been  thought  that  the  only  way  by  which 
the  worm  found  its  way  into  the  intestines  was  by  the  mouth; 
it  was,  therefore,  of  great  importance  that  the  hands  should  be 
kept  free  from  any  contamination  in  the  mine. 

Dr.  J.  S.  Haldaxe  (Oxford)  wrote  that  the  very  interesting 
and  important  micro-photographs  exhibited  by  Dr.  Oliver  to 
the  members  placed  entirely  beyond  doubt  Dr.  Looss'  theory 
of  skin  infection.  Even  so  short  a  time  as  a  year  ago  he  (Dr. 
Haldane)  found  himself  to  be  a  solitary  upholder  of  this  theory, 
when  he  went  to  consult  the  medical  authorities  on  the  disease 
in  Westphalia. 
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A  further  aew  poini  brought  forward  by  Dr.  Oliver  was 
Dr.  Looss'  lcifiit  demonstration  thai  the  worms  do  not  teed  on 
blood.  Tlii-  was  in  accordance  with  his  own  experiments  on 
Cornish  patient-,  the  resuH  of  which  was  to  show  that  the  so- 
called  '"  anaemia  "  of  ankylostomiasis  was  not  due  to  loss  of  blood. 
but  to  yreat  dilution  of  it  with  watery  fluid,  so  that  the  blood 
volume  was  much  increased.*  It  might  perhaps  interesl  members 
ol  the  [nstitute  to  know-  that  his  investigations  on  carbonic 
oxide  in  coal-mines  had  led  to  the  discovery  by  Prof.  Lorrain 
Smith  and  himself  of  a  simple  method  id'  measuring  the  volume 
of  the  blond  in  a  living  person.  The  method  previously  in  use 
could  only  be  carried  out  on  decapitated  criminals,  while  the 
new  method  involved  nothing  more  serious  than  the  administra- 
tion of  a  quite  harmless  amount  of  carbonic  oxide,  and  could 
thus  be  easily  employed  in  the  cases  of  some  of  the  Cornish 
patients. 

With  regard  to  the  eosinophilia  which  accompanied  Anhy- 
Josto //^/-infect ion.  lie  would  like  to  point  out  the  great  practical 
significance  of  the  recent  researches  of  Dr.  A.  E.  Boycott.!  By 
smearing  in  the  proper  way  a  small  drop  of  blood  on  a  glass- 
slide,  and  afterwards  examining  this  film  microscopically,  it  was 
possible  to  determine  the  percentage  of  eosinophile  white-blood 
corpuscles.  Dr.  Boycott  had  examined  a  large  number  of  these 
films,  including  many  sent  to  him  by  Mr.  E.  A.  Thomas,  the 
manager  of  Dolcoath  mine,  and  Mr.  I.  C.  ('adman,  H.M. 
inspector  of  mines.  Among  normal  persons  about  0'5  to  5  per 
cent,  of  the  white  corpuscles  were  usually  eosinopljiles.  Dr. 
Boycott  found  that  in  the  case  oi  three  Midland  collieries  (Talk- 
o'-th'-Hill  and  BirchenwOod  collieries,  Norih  Staffordshire,  and 
Snailbeach  lead-and-zinc  mine,  Shropshire)  where  no  trace  of 
.  1  nhylostoma-inleci  ion  could  be  found,  in  no  single  case  out  of 
!)4  men  did  the  percentage  of  eosinophiles  exceed  7m2  per  cent., 
the  average  being  2*1  per  cent.  On  the  other  hand  at  Dolcoath 
mine,  which  was  thoroughly  infected,  out  of  148  underground 
workers  only  8  showed  less  than  7  per  cent,  of  eosinophile- 
leucocytes,  the  average  being  L8-2  percent.  In  less  completely 
infected  Cornish   mine-  the  results  were  intermediate.     Among 
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M  surface-workers  a1  Doleoath,  the  bighesl  percentage  was  1*8: 
average  2"0.  As  ;i  blood-film  could  he  obtained  in  half  a 
minute,  whereas  ii  was  mosl  troublesome  to  obtain  a  sample 
of  faeces.  Dr.  Boycott's  results  showed  iliai  fot  ascertaining  with 
very  great  probability  the  presence  or  absence  of  infect  ion  among 
miners  the  blood-film  method  was  mosl    valuable. 

He  (Dr.  Haldane)  had  already  expressed  himself  so  frequently 
as  to  the  general  nature  of  the  practical  measures  needed  to 
prevent  the  gradual  spread  of  Anhylostoma-iniectioii  in  British 
collieries  that  he  would  mi  add  more  on  this  point.  He  hoped 
that  the  discussion  on  Dr.  Oliver'-  paper  would  elicit  informa- 
tion as  to  what  was  being  actually  dime  at  different  collieries,  and 
particularly  in  what  way  underground  pollution  could  be  mosi 
successfully  prevented. 

Dr.  Eustace  Hill  (Medical  Officer  of  Health  for  the  County 
of  Durham  i  stated  that  the  remarks  of  Dr.  Oliver  on  the  disease 
known  as  ankylostomiasis  or  miners*  worm  were  of  great  interest 
to  him,  as  the  subject  was  one  of  considerable  importance  to  the 
mining  population  of  some  parts  of  Durham  and  had  received 
his  close  attention  for  some  time  past. 

It  could  not  be  doubted  that  in  certain  pits  in  the  north  of 
England  condition-  were  favourable  to  the  spread  of  the  disease 
when  once  it  was  introduced,  and  owing  to  its  general  prevalence 
in  nianv  parts  of  the  wot  hi.  and  in  so  many  mining  districts  in 
Europe,  the  risk  of  its  introduction  was  obvious.  From  careful 
enquiries  he  had  made  in  the  county  of  Durham  he  had  no 
reason  to  believe  ihat  the  parasite  had  been  introduced  into 
any  of  the  mining  districts,  and  therefore  the  special  measures 
mentioned  by  Dr.  Oliver  as  having  been  taken  in  Westphalia 
were  not,  at  any  rate  for  the  present,  necessary  in  this  county. 
It  was,  nevertheless,  very  important  that  both  the  colliery-owners 
and  the  miners  should  recognize  the  necessity  for  cleanliness  in 
the  mines,  and  especially  in  those  pits  where  the  temperature 
approximated  to  70°  Fahr. 

It  was  the  duty  of  the  colliery-owners  to  provide  conveniences 
in  suitable  positions  down -the  pit,  so  that  the  workmen  in  case 
of  necessity  might  use  them  instead  of  fouling  the  ground  with 
their  excreta.  The  receptacles  would  require  to  be  periodically 
brought  to  bank,   emptied   and  disinfected,   and   that    then-   was. 
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qo  serious  difficulty  in  carrying  out  such  an  arrangement  was 
proved  by  the  tact  that  it  was  carried  out  in  Germany  and 
other  countries.  Conveniently-situated  closets  should  also  be 
(■(instructed  close  to  the  mouth  of  the  shaft,  for  use  by  the  miners 
before  descending  to  work.  The  need  for  the  provision  of  suit- 
able closets  for  the  convenience  of  the  workmen  down  the  pits 
was  very  great,  altogether  apart  from  the  question  of  ankylo- 
stomiasis, for,  as  county  medical  officer,  he  had  on  several 
occasions  obtained  evidence  which  satisfied  him  that  the  spread  of 
enteric  fever  had  occurred  in  certain  districts  owing  to  the  faecal 
pollution  of  the  ground,  etc.,  in  the  pits.  The  miners  them- 
selves should  also  be  made  to  recognize  that  the  habit  of  emptying 
the  bowels  on  the  ground  was  a  source  of  trouble  and  danger, 
which  should  as  far  as  possible  be  prevented.  Where  the  owners 
had  provided  suitable  conveniences,  any  miner  causing  faecal 
pollution  of  the  ground  in  the  mine  should  be  punished,  and  he 
(Dr.  Hill)  had  no  doubt  that  such  punishment,  when  once  the 
danger  of  the  offence  was  recognized,  would  be  approved  of  by 
the  miners  themselves. 

He  was  glad  to  be  able  to  state  that  both  the  mine-owners 
and  workmen  in  the  county  of  Durham  recognized  the  necessity 
of  precautionary  measures  against  the  introduction  and  spread 
of  the  AnhjJo  stoma  -parasite.  Conferences  of  owners  and  men 
had  already  been  held,  and  regulations  drawing  attention 
to  the  necessitj-  of  cleanliness  on  the  part  of  the  workmen  were 
being  drawn  up,  though  up  to  the  present  he  was  not  aware  that 
steps  were  being  taken  by  any  of  the  owners  to  provide  closets 
for  the  workmen  in  the  pit. 

Mr.  John  "Wilson,  M.P.,  Secretary  to  the  Durham  Miners' 
Association,  had  also  done  much  good  work  in  the  county,  by 
the  distribution  of  information  in  the  mining  districts  as  to  the 
nature  and  prevalence  of  the  disease.  The  Durham  County 
Council  had  taken  similar  action  by  calling  the  attention  of  the 
sanitary  authorities  in  the  county  to  the  disease  and  the  necessity 
for  precautionary  measures;  and,  with  the  object  of  assisting  in 
prompt  diagnosis  of  the  disease,  they  had  come  to  an  arrange- 
ment with  the  Bacteriological  Department  of  the  College  of 
Medicine  of  Newcastle-upon-Tyne  for  the  examination  of 
specimens  of  excreta  from  suspected  cases,  without  any  charge 
to  the  medical  practitioner  sending  them. 
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Another  preventive  measure  which  should  be  adopted  was 
the  exclusion  from  our  coal-mines  of  men  seeking  employment, 
who  had  previously  worked  in  infected  mines  or  lived  in  infected 
countries,  until  they  had  been  proved  by  a  proper  medical 
examination  to  be  free  from  the  parasite.  That  precaution  was 
especially  necessary  in  those  pits  where  the  conditions  of 
temperature  and  moisture  were  favourable  to  the  development 
of  the  Ankylostoma-worm. 

In  conclusion,  he  wished  to  point  out  that  the  facts  demon- 
strated by  Dr.  Looss,  as  to  the  ease  with  which  the  disease  could 
be  inoculated  through  the  skin  (facts  which  had  been  independ- 
ently confirmed  by  other  experimenters),  were  of  very  consider- 
able importance,  for  it  proved,  as  Dr.  T.  Oliver  reminded  them, 
that  cleanliness  in  the  mine  was  as  essential  as  cleanliness  in 
tlic  habits  and  persons  of  the  miners  themselves.  In  fact,  if 
workmen  infected  or  likely  to  be  infected  were  excluded  from 
the  pits,  all  the  other  precautions  necessary  could  be  summed 
up  in  the  word  "  cleanliness." 

Dr.  T.  W.  Hembrough  (Medical  Officer  of  Health  for  the 
County  Council  of  Northumberland)  wrote  that  owing  to  the 
well-ventilated  condition  of  the  mines  in  this  county  and  con- 
sequent low  temperature,  no  doubt  the  danger  of  Anhylostoma- 
eggs  becoming  developed  into  larvse  was  greatly  diminished 
although  the  risk  of  the  eggs  being  deposited  in  these  mines  by 
miners  who  had  contracted  ankylostomiasis  in  other  mines  must 
be  considerable.  The  possibility  of  any  mine  becoming  infected 
could  only  be  insured  against  by  the  total  abolition  of  defseca- 
tion,  except  into  specially  provided  receptacles.  To  bring 
about  this  most  desirable  condition,  two  things  appeared  to  be 
necessary :  —  (1)  The  provision  at  the  pit's  mouth,  and  in  the 
workings,  of  a  sufficient  number  of  properly  constructed  recep- 
tacles ;  and  (2)  the  co-operation  of  the  men  engaged  in  and  about 
the  mines. 

Mr.  Ralph  Stockmax  (M.D.,  Professor  of  Materia  Medica  in 
Glasgow  University ;  Physician  to  the  \Yestern  Infirmary)  wrote 
that  he  could  add  but  little  to  what  Dr.  Thomas  Oliver  had  said 
regarding  the  symptoms  and  causes  of  ankylostomiasis.  It  was 
a  form  of  anaemia  which  Avas  now  very  widely  spread  through- 
out the  world,  and  was  known  as  miners'  anaemia,  Egyptian 
chlorosis,  and  by  other  popular  or  semi-popular  names,  accord- 
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ing  to  tin'  locality  or  class  in  which  ii  was  prevalent.  II  was 
iint  the  only  anaemia  that  was  due  to  an  intestinal  parasitic 
worm,  a-  along  the  Baltic  coast  a  species  of  tape-worm  (Bothrio- 

,;j>/ki/ii.<  lotus)  gave  vise  to  a  very  severe  and  sometimes  fatal 
poverty  of  blood.  Bloodlessness  or  anaemia  was  merely  a 
symptom  due  to  many  underlying  causes,  and  was  a  common 
result  of  many  familiar  diseases.  In  ankylostomiasis,  the  cause 
could  be  readily  diagnosed  by  finding  the  characteristic  ova  of 
the  worm  in  the  faeces.  The  sufferings  and  symptoms  of  the 
affected  persons  arose,  however,  from  the  bloodlessness  and  not 
directly  from  the  presence  id'  the  worms  in  the  bowel.  In  tem- 
perate climates  the  ova  developed  into  \\w  infective  larval  form 
most  readily  under  the  conditions  of  warmth  and  damp  which 
were  present  in  mines,  tunnels,  and  brickfields:  hence,  in  Europe, 
men  working  in  these  places  were  most  frequently,  but  by  no 
means  exclusively,  affected.  In  warm  climates,  the  ova  flourished 
in  the  moist  earth  anywhere,  and  hence  the  agricultural  classes 
and  the  rural  population  generally  were  very  subject  to  the 
disease.  Where  the  number  of  worms  was  small  the  host 
suffered  little  inconvenience,  ami  if  he  were  not  further  infected 
by  swallowing  fresh  larva?,  the  original  worms  died  in  about 
six  years,  and  a  natural  cure  resulted.  He  might,  however,  be 
a  source  of  infection  to  others  during  all  that  time.  The 
number  of  worms  might  amount  to  several  hundreds,  and  in 
these  cases  the  anaemia  was  always  severe.  Dr.  Oliver  had 
alluded  to  the  different  opinions  held  regarding  the  exact  part 
played  by  the  worm  in  causing-  anaemia,  and  on  this  point  he 
I  Or.  Stockman)  might  be  allowed  to  express  an  opinion,  as  some 
years  ago  he  made  certain  observations  on  the  amount  of  iron 
contained  in  the  livers  and  spleens  of  five  persons  who  died  of 
ankylostomiasis  in  Fiji  and  Ceylon/"  It  was  found  that  the 
organs  mentioned  contained  very  little  iron,  and  this  pointed 
to  actual  loss  of  blood  from  the  blood-vessels  of  the  intestinal 
wall,  rather  than  to  the  actual  destruction  of  red  blood-cells  by 
means  of  a  poison  secreted  by  the  parasite  and  afterwards  cir- 
culating in  the  blood-stream.  Whether  the  worms  swallowed  the 
blond,  or  whether  there  was  merely  bleeding  from  the  punctures 
made  by  their  hooks  in  the  mucous  membrane  of  the 
intestine,  was  a  point  which  he  had  never  had  an  opportunity  of 
investigating.  Drs.  Loch  and  Smith  had  found  thai  the  worms 
*   British  Medical  Journal,  1896,  vol.  ii.,  page  189. 
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secreted  a  substance,  which,  prevented  coagulation  of  the  blood, 
and,  hence,  their  bites  tended  to  bleed  freely.* 

The  following  short  summary  of  a  case  which  came  under 
his  (Dr.  Stockman's)  care  in  the  Western  Infirmary  of  Glasgow 
was  of  interest,  owing  to  the  occupation  of  the  patient  and 
ilic  t;ut  tJiat  he  imported  the  disease  from  India,  where  he  was 
serving  in  the  Army.  He  was  a  young  man,  25  years  of  age, 
suffering  from  severe  amentia,  but  otherwise  healthy.  He  had 
been  ill  for  about  two  years,  and  dated  his  present  condition 
from  an  attack  of  inflammation  of  the  bowels  (enteritis)  which 
he  contracted  in  India  and  for  which  he  was  treated  in  hospital 
at  Lucknow  for  two  months.  On  his  discharge  from  hospital  he 
was  still  weak  and  breathless,  and  after  being  three  months 
longer  off  duty  he  was  invalided  home  and  treated  in  the  military 
hospital  at  Xetley  for  anaemia.  He  did  not  improve,  and  finallj-, 
he  was  discharged  ironi  the  Army  as  suffering  from  an  incurable 
disease  of  the  blood.  About  the  beginning  of  1903,  he  returned 
to  his  original  employment  as  a  miner,  and  worked  in  a  Lanark- 
shire coal-mine.  He  was  never  really  fit  for  work,  and  had  to 
give  it  up.  On  admission  to  the  Western  Infirmary,  his  blood 
was  found  to  contain  an  unusual  number  of  the  so-called  eosino- 
phile-cells,  and  numerous  ova  of  Ankylostoma  <l uodt  nalt  were 
found  in  the  faeces.  He  was  treated  with  20  grains  doses  of 
thymol,  and  liquid  extract  of  male-fern,  and  after  sixteen  days 
no  more  ova  were  found.  Ten  months  later,  one  examination 
disclosed  ho  ova,  but  six  months  subsequently  a  few  ova  were 
present  and  there  was  some  anaemia.  He  was  put  on  thymol 
(10  grains  thrice  daily)  and  the  ova  disappeared.  At  this  time 
he  had  a  certain  degree  of  anaemia,  which  rapidly  improved. 
After  his  first  discharge  from  the  Western  Infirmary  he  worked 
aboveground  as  a  fireman,  and  felt  quite  well.  The  long  per- 
sistence of  ova  in  the  faeces  even  after  energetic  treatment 
illustrates  the  great  difficulty  of  getting  rid  of  the  worms,  and 
demonstrates  that  a  man  in  apparently  good  health  may  still  har- 
bour the  parasites,  and  be  a  source  of  infection  to  his  neighbours. 

The  vote  of  thanks  was  carried  with  acclamation. 

Dr.  Thomas  Oliver,  in  acknowledging  the  compliment,  said 
that  he  was  only  too  glad  to  give  the  members  the  benefit  of  his 
*  Proceedings ■  oj 'the  Pathological  Society  of  Philadelphia,  1904. 
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GENERAL   MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 
December  10  th,  1904. 


Mr.   W.  C.   BLACK ETT,  Vice-President  in  the  Chaik. 


The  Secretary  read  the  minutes  of  the  last  General  Meet- 
ing, and  reported  the  proceedings  of  the  Council  at  their  meet- 
ings on  November  '-i'ith  and  that  day. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated  :  — 

Members- 
Mr.  Sidney  Acutt,  General  Manager,  co  The  Barrett  Gold-mining  Com- 
pany,  Limited,   Godwin  River  Station,  Transvaal. 

Mr.  Ward  J.  Casebourne,  Electrical  Engineer,  99,  Falmouth  Road, 
Heaton,  Newcastle-upon-Tyne. 

Mr.  Joseph  John  Hall,  Colliery  Manager,  Ashington  Colliery.  Morpeth, 
Northumberland. 

Mr.  John  George  Button,  Mine  manager,  Torbane,  Mudgee  Line,  New- 
South  Wales,  Australia. 

Mr.  Philip  Thomas  Jenkins,  Colliery  Manager,  Gwylfa,  Llansamlet, 
Swansea. 

Mr.  Thomas  Bryant  Jennings,  Mining  Engineer,  1,  Atlantic  Terrace.  St. 
Ives,  Cornwall. 

Mr.  Andrew  Modnt-Haes.  Mining  and  Mechanical  Engineer,  3,  Bellasis 
Avenue,  Streatham  Hill,  London,  S.W. 

Mr.  J.  W.  Nierses,  Colliery  Manager,  Kendwadah  Colliery.  Kassunda  P.O., 
District  Manbhoom,  Bengal,  India. 

Mr.  Henry  Rees  Powell,  Colliery  Manager,  co  Mr.  Patrick  Gardner, 
5,  Fen  Court,  Fenchurch  Street,  London,  E.C. 

Mr.  Max  John  Stephan,  Consulting  Engineer,  P.O.  Box  1)114.  Johannes- 
burg, Transvaal. 

Mr.  Ralph  Stephenson,  Engineer,  6,  Ravensworth  Road.  Dunston-upon- 
Tyne. 

Mr.  James  Stokoe,  Colliery  Manager,  Herrington  Lodge,  West  Herrington, 
via  Sunderland. 
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Mk.   Edgar   (Jkkkmuiw    Sutherland,    Mining    Engineer,    West    Rainton,. 

Fence  Houses,  County  Durham. 
Mk.    William     Armstrong     Woodeson,     Engineer,     e,o     Messrs.    Clarke,. 

Chapman  and  Company,  Limited.  Victoria  Works,*  Sateshead-upon-Tyne. 

Assoca  \  ik  Members  — 
Mk.  James  McBlain,  33,  Crart  Avenue,  Berea,  Durban,  Natal,  South  Africa. 
Mk.  Gideon  A.   Voskule,  Wynberg,  Cape  Colony,  South  Africa. 

ASSOC]  vn> 
Mk.  Samuel  Coade,  LTnder-viewer,  Steel  Green,  Millom,  Cumberland. 
Mr.   Hakky    Walton,   Surveyor,    Fell  House,   Medomsley,   R.S.O.,   County 
Durham. 

Students  — 
Mk.    Wardle  Heslop,  Mining  Student,  Westfield,  BenweU,  Newcastle-upon. 

Tyne. 
Mk.  George  Thompson  Nicholson,   Mining   Student,   Dene    House,    Scots- 

wood-upon-Tyne. 
Mr.  Charles  Ernest  Pumfhrey,  Mining  Student,  Minster  Acres,  Riding 

Mill -upon -Tyne. 


DISCUSSION  OF  ME.  H.  W.  Gh  HALBAUM'S  PAPEE  ON 
•THE    ACTION,    INFLUENCE    AND    CONTEOL    OF 
THE    ROOF    IN    LONGWALL    WORKINGS."* 

The  Chairman  (Mr.  W.  ('.  Blackett)  said  that  Mr.  Halbaum 
divided  the  statical  pressure  tit'  the  roof  into  vertical  and  hori- 
zontal components,  and  this  was  quite  the  correct  way  of 
describing  the  thrusts  of  the  natural  arches  of  strata,  thrown  so 
fortunately  for  them  by  nature  over  their  pigmy  operations  in 
a  longwall  coalrface  (usually  expressed  by  the  miner  in  the 
phrase  that  "the  roof  arches  itself"),  the  spring  of  one  of  the 
face-sides  supports  of  the  arch  being  in  various  positions  accord- 
ing to  the  structure  of  the  roof-stone,  either  over,  or  beyond  and 
parallel  Avith,  the  longwall  face.  The  end-thrust,  due  to  the 
radial  convergence  of  the  lines  of  gravity  to  a  common  centre,. 
had  in  all  probability  not  the  practical  importance  which  Mr. 
Halbaum  assigned  to  it,  and  the  whole  of  the  theory  which  he 
had  built  up  as  Id  the  resultant  of  the  forces  thus  set  moving 
in  (lie  roof  should  be  received  with  hesitation.  There  was  no 
doubt  whatever  that  each  longwall  would  be  found  to  present 
a  separate  problem  of  itself,  and  to  generalize  on  the  common 
behaviour  of  roof-stone  was  by  no  means  an  easA'  task,  and 
whilst    Mr.   Halbaum    had   been  able  to   do   this   in   a   very  able 

*    Trans.  Ins/.  M.E.,  1904,  vol.  xxvii.,  page  205. 
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•way,  lie  put  forward  several  interesting  points  of  theory  to 
which  many  would  take  exception.  Thus  il  was  open  to  much 
doubt  whether  Mr.  Ilallmum  was  correct  in  ascribing  the 
phenomenon  of  "  draw,'*  whatever  his  conception  of  that  might 
"be,  to  the  relief  of  lateral  compression  caused  by  the  radial  con- 
vergence just  referred  to,  and  not  to  the  successive  fractures 
due  to  the  failure  to  maintain  the  goaf-side  of  the  arch  so 
formed.  Thus  when  the  face  had  sufficiently  advanced,  the 
complete  arch  would  be  found  to  have  been  destroyed  and  only 
the  face-supported  part  of  the  arch  maintained,  which  could 
then  be  better  described  as  a  form  of  cantilever.  On  the  under- 
side of  this  cantilever,  there  was  a  mass  of  stone  which  either  fell 
more  immediately  into  the  goaf,  or  must  be  supported  by  arti- 
ficial means..  It  largely  depended  on  the  position  of  the  break 
between  the  underweight  of  stone,  and  the  under  edge  of  the 
cantilever-mass  above,  whether  a  longwall  roof  was  good,  bad 
or  impossible.  Thus  they  might  have  this  breaking-point  either 
behind,  or  at  the  coal-face,  or  beyond  it.  If  it  was  behind,  then 
there  was  a  varying  width  or  ledge  of  stone  under  which  work 
could  be  safely  carried  on,  and  upon  the  width  of  this  ledge 
would  depend  the  amount  of  convenient  room  for  coal-getting 
operations.  If  it  was  at  the  face  itself,  there  might  be  much 
difficulty,  and  in  the  worst  cases,  where  the  underweight  of 
stone  was  too  heavy  for  artificial  support,  it  might  be  impossible 
to  work  longwall  at  all.  If  it  was  beyond  the  face,  then  arti- 
ficial support  might  have  to  be  used,  either  wholly  or  partially; 
the  underweight  of  roof  might  bend  so  that  it  partly  rests  on 
the  floor  behind  and  on  the  coal  in  front,  or  it  might  break 
behind  and  rest  entirely  on  timber  and  the  coal.  There  were 
endless  combinations  of  conditions:  experiment  alone  would 
determine  what  was  best  to  be  done,  and  not  only  were  there 
varying  conditions,  of  lines  of  fracture,  but  also  various  qualities 
of  roof-material.  Too  strong  a  stone  next  above  the  coal  might 
lender  longwall  as  impossible  as  one  too  weak.  The  thickness 
t  the  seam,  too,  was  all-important,  and  one  method  might  do 
in  a  seam  2  feet  thick  which  was  impossible  in  a  seam  4  feel 
thick.  Thus  if  packs  in  'a  seam  4  feet  thick,  however  well 
built,  would  allow  the  roof  to  subside  quite  2  feet,  then  it  was 
fair  to  assume  that  in  a  seam  2  feet  thick,  packing  could  be 
more  or  less  dispensed  with  and   the  roof  allowed   to  subside   to 
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the  thill;  anil,  as  a  matter  of  tact,  in  several  instances  at  that 
moment  no  packs  whatever,  except  such  as  were  provided  by 
using  i lie  goaf-space  as  a  receptacle  for  heaps  of  the  powdered 
material  from  mechanical  coal-cutters,  existed  for  Lengths  of 
face  varying  from  200  to  •'!()()  feet.  No  advantage,  whatever, 
could  be  gained  by  comparing  the  break  of  the  strata,  due  to 
subsidence,  to  the  hade  of  a  fault,  and  Mr.  Halbaum  got  on  to 
unfortunate  ground  when  he  suggested  that  the  line  of  such  a 
break  could  take  an  oblique  direction  over  and  towards  the 
solid:  and  he  was  self-contradictory  when  he  at  the  same  time 
spoke  of  a  cantilever  over  the  face  of  work.  Having  allowed 
tor  the  difference  of  opinion  already  expressed,  as  it  might  be 
applicable  to  the  many  practical  remarks  which  Mr.  Halbaum 
subsequently  made,  there  was,  of  course,  very  much  of  value 
with  which  to  agree,  and  not  the  least  were  Mr.  Halbaum's 
observations  on  the  time-factor  in  longwall.  It  was  very 
probable,  however,  that  the  continued  movement  in  the  roof,. 
after  the  face-working  had  ceased,  was  in  many  cases  due  to 
the  coal-face  either  being  slowly  disintegrated,  or  to  its  being 
slowly  forced  into  the  top  or  bottom,  whichever  might  be  the 
softer.  Recent  instances  of  rapid-face  advance  by  machinery 
had  shewn  how  greatly  the  temporary  stability  of  the  roof  might 
be  improved  upon  what  it  had  been  under  the  slower  advance  of 
manual  labour.  Although  he  (Mr.  Blackett)  had  ventured  to. 
criticize  Mr.  Halbaum's  views,  and  disagree  with  some,  he 
should  like  to  add  his  testimony  to  the  excellent  grasp  that  Mr. 
Halbaum  had  of  his  subject.  It  was  one  on  which  various 
individuals  might  give  various  views,  because  each  would  speak 
for  those  examples  with  which  he  had  become  most  familiar, 
and  these  examples  would  necessarily  differ  greatly. 

Mr.  J.  P.  Kirkup  asked  Mr.  Blackett  whether,  in  referring  ta 
those  fractures,  he  assumed  that  they  extended  any  distance 
above  the  working  seam.  His  own  experience  tended  to  show 
thai  goaf-fractures  would  hardly  extend  to  a  seam  lying  30  feet 
above  the  working  goaf.  He  had  frequently  worked  a  seam 
30  feet  above  the  goaf,  and  they  could  distinguish  the  subsidence 
but  not  the  disintegration  of  the  seam,  shewing  that  an  actual 
fracture  bad  not  occurred,  but  that  a  bending  of  the  strata  had 
taken  place. 
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Mr.  W.  C.  Blackbtt  said  lie  would  not  like  to  give  any 
general  opinion  as  to  how  far  any  fracture  might  extend  nor 
as  to  its  direction.  He  imagined  the  seam,  which  the  last 
speaker  had  in  li is  mind  when  he  said  that  its  effects  had  not 
been  very  tar  visible  as  a  break,  was  a  thin  seam. 

Mr.  Kikki  v  said  that  he  referred  to  seams  up  to  4  feet  in 
thickness. 

Mr.  Blackett  said  that  it  depended  upon  the  elasticity  of 
the  overlying  strata :  in  some  instances  the  break  would 
extend  a  long  distance,  and  sometimes  the  strata  would  bend 
down  to  meet   the  Ihill-stone. 

Prof.  Henry  Louis  thought  that  Mr.  Halbaum  had  attached 
too  much  importance  to  the  end-thrust  due  to  the  radial  con- 
vergence of  the  lines  of  gravity  to  a  common  centre  ;  but  he  was 
otherwise,  generally  speaking,  inclined  to  agree  with  his  views. 
Some  two  or  three  years  ago,  in  endeavouring  to  follow  out  a 
somewhat  similar  train  of  thought,  he  had  tried  whether  it  would 
be  possible  to  give  numerical  values  to  the  data  required  in 
order  to  study  the  subject  fully,  and  it  seemed  to  him  that  the 
only  possible  point  of  attack  was  the  assumption  that,  if  the 
whole  of  the  coal  were  taken  away  instantaneously  in  a  given 
area,  the  downward  thrust  induced  in  that  area  could  not  exceed 
the  thrust  that  the  coal  was  supporting  when  it  was  there.  Accor- 
dingly, it  seemed  to  him  that  the  maximum  possible  thrust  could 
be  determined  by  ascertaining  the  resistance  of  the  coal  to  crush- 
ing: and  he.  with  that  idea,  searched  for  information  on  the 
point,  but  was  unable  to  find  any  record  of  the  resistance  to 
li  ashing  of  coal.  He  had  made  a  number  of  tests  upon  blocks  of 
coal.  3  or  4  inches  on  the  side,  and  the  results  were  recorded 
in  Table  I.  The  experiments  were  difficult  to  make,  and  the 
results  were  not  particularly  reliable.  They  showed,  however, 
that  the  soft  coking-coals  of  Durham  generally  began  to  crush 
at  a  pressure  somewhere  about  0'20  to  0*30  ton  per  square  inch, 
and  crushed  completely  at  about  0'4()  ton  per  square  inch; 
whereas  hard  steam-coals'  did  not  begin  to   crush   much   under 

1  j  ton-  per  square  inch,  and  crushed  completely  between  If  and 

2  tons  per  square  inch.     Obviously,  the  last  series  of  figures  were- 
high,  and  shewed  at  once  that  the  suggested  mode  of  investigations 
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could  not  possibly  lead  to  a  practical  result.  If  it  were  true  that 
tlif  thrust  nt  the  roof  was  equal  to  the  maximum  that  the  coal 
could  support,  they  would  have  to  till  in  the  ground  with  pit- 
props  to  withstand  the  pressure  of  the  roof,  as  it  was  obvious 
that  the  crushing-strength  of  steam-coal  was  greater  than  that 
of  the  pit-prop. 

Table  I.— Results  of  Experiments  on  the  Resistance  to  Crushing 

OF   CERTAIN    COALS. 


Name  >>f  <  lolliery. 

Name  of  1  loal 

Pressure  per 

Square   Inch. 

seam-                   When  Coal 

When  Coal 

begins  to 

crushes 

crush 

completely. 

Tons. 

Tons. 

Pelaw 

•'■ 

0-80* 

1-29 

Do.       

? 

1-70* 

2-S4 

Do 

9 

1  -50* 

2-20 

Do.      

v 

■:  t 

1-46 

Do.                  

v 

i  -:m 

1-70 

Do 

i 

I  -20t 

1-40 

Garesneld 

Three-Quarter 

0--20* 

0-29 

Do.       ... 

Broekwell 

0-20* 

0-30 

Do.                  

Do.       ... 

0-30t 

0-53 

ChopweU             

Towneley 

0-45* 

0-63 

Do 

Stone 

0-25* 

0-39 

Do 

Five-Quarter 

0-3u* 

0-51 

Hunter  Pit           

Hutton 

0-20* 

0-30 

Do 

Do.       ... 

0-75* 

1-07 

Do 

Little 

0-27* 

0-47 

Do 

Do.      .. 

0-25+ 

0-31 

Do 

Main 

? 

0-77 

Do.       ... 

Busty-bank,  bot 

,om      ...            0"3.3* 

0-59 

Derwent  ... 

Three-Quarter 

0-25* 

0-35 

Do 

Busty-bank,  top 

0-20* 

0-25 

Do 

Do.            bott 

om      ...            0-22* 

0-30 

Westwood 

Towneley 

0-25* 

0-30 

Cowdenbeath 

V 

1-40*     ' 

2-58 

Coal  [ilaceil  flat  as  in  its  lied. 


t  Coal  placed  on  eilge. 


The  Chairman  (Mr.  W.  ('.  Blackett)  said  that,  before  leaving 
that  train  of  thought,  he  might  say  that  for  another  purpose  alto- 
gether, namely,  that  of  ascertaining  what  were  the  probabilities 
nt  damage  to  the  surface,  he  worked  on  the  same  lines,  and 
found  the  figures  most   useful  for  that  particular  purpose. 

Mr.  J.  P.  Kirkup  said  that  Mr.  Halbaum's  paper  gave  the 
first  attempts  of  which  he  knew  to  solve  the  question  of  draw,  a 
question  of  very  great  importance  to  practical  men  in  cases  of 
-urfaee-daniage.  In  a  recent  case,  assuming  that  the  surveys 
were  correct,   he  thought   that   at  a  depth  of  240  feed  the  draw 
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was  about  66  feet.  In  another  case,  at  a  depth  of  about  600  feet, 
the  draw  was  180  to  200  feet.  The  subsidence  of  the  surface 
was  very  small :  in  one  case,  simply  an  open  crack,  and  this,  to 
his  mind,  proved  that  the  effect  was  due  to  draw  and  not  to 
subsidence. 

Mr.  TV".  B.  Wilson  (Easington)  said  that  Mr.  Halbaum's 
paper  was  an  exceedingly  clever  one,  and  was  a  wonderful  dis- 
play of  the  writer's  talent  for  close  and  minute  scientific 
investigation.  At  the  same  time  a  feeling  of  disappointment 
was  felt  at  the  lack  of  real  practical  information  or  advice  to 
those  who  had  the  daily  control  of  longwall  workings.  Whether 
or  not  it  would  be  admitted  by  northcountrymen,  he  (Mr. 
Wilson)  was  unable  to  say,  but,  in  his  opinion,  longwall  work 
was  not  only  more  general,  but  also  more  successful  in  the 
southern  and  midland  counties  than  it  was  in  the  two  northern 
counties.  The  reason  for  this  undoubtedly  lay  in  the  fact  that 
the  underground  officials  and  workmen  themselves  in  the 
southern  counties  had  a  much  better  knowledge  of  the  proper 
control  and  management  of  roof  than  men  in  similar  positions 
in  the  northern  counties,  arising  from  different  underground 
conditions  and  customs.  One  of  the  greatest  of  these  differences 
was  the  fact  that  in  the  southern  counties,  the  coal-hewers  or 
getters  not  only  set  and  drew  their  own  timber,  but  did  their 
own  ripping  and  packing,  the  latter  being  the  most  important 
feature.  There  might  be  three  or  more  men  in  a  bank  or 
stall,  the  leading  man  (generally  an  intelligent  pitman)  would 
frequently  do  very  little  in  the  way  of  holing,  getting  or  filling, 
but  would  devote  the  whole  or  greater  part  of  his  shift  to  draw- 
ing and  resetting  timber,  and  to  building  middle  packwalls. 
There  being  no  quarter!}*  cavilling,  this  man  might  be  in  one 
gateway  for  two,  three  or  four  years,  and  in  time  he  became 
most  skilful  in  the  management  of  the  roof.  He  became  able 
to-  tell  whether  he  had  too  much  or  too  little  weight  upon  his 
coal-face,  and  then  he  altered  his  middle  packwalls  accordingly  : 
considerable  latitude  being-  allowed  to  these  men  as  to  the 
position  of  the  middle  packwalls.  Moreover,  he  had  no  county 
average  wage  staring  him  in  the  face,  and  was  not  afraid  to 
earn  10,  20  or  30  per  cent,  above  that  average  wage.  It  was, 
therefore,  greatly  to  his  interest  to  make  his  place  yield  well, 
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and  he  often  became  very  clever  in  attaining  this  object.  In 
this  manner  a  class  of  pitmen  was  produced  who  had  no  parallel 
in  the  northern  counties  :  and  the  underground  officials  were, 
of  course,  drawn  from  this  class.  While,  in  the  north  country, 
the  deputy,  the  master-shifter  and  the  coal-hewer,  working  in 
a  longwall-face,  knew  nothing  about  the  proper  weighting  of 
the  roof.  It  was,  perhaps,  unfair  to  expect  that  Mr.  Halbaum 
should  have  given  such  information  in  his  paper,  but  he  (Mr. 
Wilson)  was  convinced  that  a  better  practical  knowledge  of  these 
matters  would  be  of  great  benefit  in  the  two  northern  counties. 

Mr.  H.  W.  (i.  Halbaum,  replying  to  the  discussion,  wrote  that 
in  order  to  economize  space  and  to  confine  the  discussion  within 
manageable  limits,  he  would  pass  over  minor  points  raised  by 
Mr.   Blackett,  especially  as  they  were  practically  in  agreement 
on    many   of   them.     He    noticed,    however,    that    Mr.    Blackett 
appeared  to  be  sceptical  as  to  the  possibility  of  lateral  movement 
in    the    overlying    strata.     At    a    later    stage,    nevertheless,    he 
admitted  the  possibility  of  lateral  movement  in  the  coal  once 
the  seam    was  cut.     But,   perhaps  he  might  also  be   reminded 
that   the   first  big  fall   into  the   goaf  cut   the   overlying   strata. 
Would  Mr.  Blackett  allow  the  possibility  of  lateral  movement 
to  the  coal  at  a  depth  of  600  feet,  and  deny  the  same  possibility 
to  the  immediate  roof-stratum  at  599  feet?     And  if  he  admitted 
it  for  the  roof-stratum,  would  he  deny  it  for  the  stratum  next 
above  ?     In  short,  where  between  the  coal  and  the  surface  would 
he  draw  the  horizontal  plane  of  rigidity,  remembering-  that  the 
friction  retarding  the  lateral  thrust  was  a  continually  decreas- 
ing quantity  as  he  ascended  from  the  seam  of  coal  to  the  surface- 
-    il?     That  was  one  way  of  looking  at  it,  and  Mr.  J.  P.  Kirkup's 
experience    probably    furnished    further    information     fin     this 
question.     Mr.  Blackett  was  scarcely  consistent,  as,  in  replying 
to  Mr.    J.    P.    Kirkup,    he    stated    that    a    certain    contingency 
depended    on     the    elasticity     of    the    overlying     strata.        But 
if   Mr.    Blackett   admitted   elasticity,    he   could   not  consistently 
deny    possible    compression     in     the     virgin     strata,     nor    actual 
resilience    in    the    broken    strata,    consequently,    he    could    not 
consistently    deny    the    possibility    of    lateral    movement    when 
lateral    freedom    was   effected.        If   it    were    objected    that    the 
elasticity,  the  resilience  and  the  lateral  movement  were  small, 
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such  an  objection  was  not  to  the  point.  The  point  at  issue  was 
whether  the  small  lateral  movement  developed  sufficient  energy 
to  give  rise  to  the  phenomena  described  in  the  paper.  And  this 
energy  was  obtained,  not  by  the  weight  of  strata  multiplied  into 
the  distance  through  which  it  actually  moved,  but  by  the  weight 
of  strata  multiplied  into  the  square  of  the  velocity  with  which 
it  moved.  And  some  idea  of  the  immensity  of  that  velocity 
might  be  gained  by  remembering  that  the  energy  of  the  rebound 
was  necessarily  equal  to  the  energy  expended  by  the  compress- 
ing forces,  in  so  far  as  those  forces  were  able  to  take  advantage 
of  the  admitted  elasticity  of  the  strata. 

Then  with  regard  to  the  trend  of  the  incipient  or  real  planes 
of  fracture  Mr.  Blackett  stated  that  "  no  advantage,  whatever, 
could  be  gained  by  comparing  the  break  of  the  strata,  due  to 
subsidence,  to  the  hade  of  a  fault,  and  Mr.  Halbaum  got  on  to 
unfortunate  ground  when  he  suggested  that  the  line  of  such 
a  break  could  take  an  oblique  direction  over  and  towards  the 
solid :  and  he  was  self-contradictory  when  he  at  the  same  time 
spoke  of  a  cantilever  over  the  face  of  work."  Xow  these  were 
three  assertions  flatly  contradicting  the  propositions  advanced 
by  the  writer;  and  Mr.  Blackett  supported  them  by  no  evidence. 
He  (Mr.  Halbaum),  in  taking  opposite  ground,  had  very 
explicitly  stated  his  reasons  for  doing  so,  and  it  was  not 
sufficient  for  Mr.  Blackett  simply  to  deny,  he  ought  to  have 
given  some  reason  for  doing  so. 

In  conclusion,  he  (Mr.  Halbaum)  would  offer  a  suggestion 
as  to  the  direction  in  which  the  discussion  might  develop  the 
maximum  of  profit.  Suppose  that  a  certain  theory  were  sub- 
mitted for  discussion :  then  the  writer  held  that  the  absolute 
truth  of  that  theory  was  a  question  of  but  secondary  importance. 
The  prime  questions  were :  Does  the  theory  explain  and  account 
for  the  phenomena  ?  Does  it  enable  one  in  any  measure  to 
predict  what  will  happen  under  certain  circumstances?  If  the 
theory  did  not  do  that,  it  was  useless  as  a  working  theory,  how- 
ever much  of  truth  it  might  incidentally  contain ;  but  if  the 
theory  did  explain  and  account  for  the  manifestations,  it  was 
a  valuable  working  theory;  whether  its  premises  were  true  or 
false :  it  was  a  scientific  hypothesis,  although  destitute  of 
absolute  proof.  A  very  cursory  examination  of  the  accepted 
working  theories  of  matter  and  force  would  show  that  very  few  of 
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them  wore  capable  of  absolute  demonstration  :  and  any  theory  of 
roof-action  niiisi  necessarily  fall  into  that  class.  The  solid  strata 
above  the  coal,  and  the  seething  goaf  behind,  were  arenas  of 
action  into  which  they  were  unable  to  enter  except  by  imagina- 
tion. But  he  thoughl  it  not  impossible  that,  by  continuous 
and  united  labour,  they  might  arrive  at  a  working  hypothesis 
which  should  account  for  the  visible  facts  and  even  enable  them 
to  predict  many  of  the  phenomena.  He  invited  members  to 
examine  the  theory  of  his  paper  on  those  lines;  and  so  far, 
Mr.  .7.  P.  Kirkup  appeared  to  be  the  only  one  who  Lad 
approached  the  case  in  that  way.  He  appeared  to  be  the  only 
one  who  had  compared  the  theory  with  the  facts  and  phenomena 
that  lay  ready  to  his  hand;  and,  curiously  enough,  he  appeared 
to  be  the  only  one  who  had  managed  to  extract  a  solitary  crumb 
of  hope  or  comfort  from  the  theory. 

I  lie  further  discussion  of  the  paper  was  adjourned. 


Mr.  E.  0.  Forster  Brown  read  the  following  paper  on  "  A 
Method  of  Packing  Excavations  in  Coal-seams  by  means  of 
Water":  — 
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A    METHOD    OF    PACKING    EXCAVATIONS    IN    COAL- 
SEAMS  BY  MEANS  OF  WATER. 


By  E.  0.  FORSTER  BROWN. 


A  process  has  been  employed  for  soine  time  in  America,  for. 
supporting  the  surface  under  which  coal-pillars  have  been 
robbed,  the  material  being  carried  downward  through  bore-holes 
into  the  excavations  by  water ;  and,  in  the  course  of  the  last  4 
years,  the  process  has  been  introduced  with  considerable  success 
into  the  working  of  coal-seams  in  Germany  as  an  actual  part  of 
the  system  of  working. 

In  Silesia,  the  seams  at  present  chiefly  worked  are  very  thick, 
the  sections  of  the  three  thickest  averaging  respectively,  10,  20 
and  •'!•')  feet.  They  are  as  a  rule  flat  or  dip  only  slightly, 
but  their  thickness  and  a  tendency  to  spontaneous  combustion, 
until  the  past  4  years,  presented  serious  difficulties  to  their 
successful  working.  The  then  system  of  working  was  pillar- 
and-stall,  pillars  being  formed  to  the  boundary  and  then  gradu- 
ally taken  out  back  towards  the  shaft,  the  roof  being  allowed  to 
fall  as  the  pillars  were  removed.  Some  of  the  disadvantages 
attendant  on  this  system  were  as  follows: — (1)  A  large  quantity 
of  coal  was  lost  in  the  broken.  (2)  Owing'  to  a  certain  quantity 
of  fresh  air  playing  on  this  coal,  it  heated,  and  places  in  the 
broken  had  continually  to  be  closed  temporarily  owing  to  danger 
from  fire.  This  entailed  having  wide  spread-out  districts,  with 
almost  double  the  number  of  working-places  necessary  to  main- 
tain the  output,  and  to  employ  the  men  who  were  continually 
being  changed  from  one  place  to  another.  (3)  The  pressure  on 
the  places  in  the  broken  was  very  heavy,  causing  a  large  quantity 
of  timber  to  be  lost  and  numerous  accidents.  (4)  The  surface 
was  seriously  damaged  by  subsidence. 

The  best  remedy  for  these  evils,  without  changing  the  system 
of  working,  is  an  efficient  method  of  packing  the  empty  spaces 
left  by  removing  the  coal-pillars  ;  and  at  the  same  time  doing 
this  without  incurring  too  great  expense.     Hand-packing  in  the 


121 


PACKING    EXCAVATIONS    IN    COAL-SEAMS. 


majority  of  cases  is  too  expensive,  costing  under  the  most  favour- 
able conditions  Is.  to  Is.  6d.  per  ton  of  coal  worked,  and  in 
addition,  it  is  very  inefficient :  the  best  packing,  so  fas  as  can 
be  ascertained  from  experiments,  probably  not  occupying  even- 
tually more  than  60  per  cent,  of  the  space  originally  occupied 
by  the  excavated  coal.  To  meet  the  conditions  successfully,  the 
process  already  mentioned,  with  slight  modifications,  was  tried, 
and  for  want  of  a  suitable  English  equivalent,  will  be  referred  to 
hereafter  by  its  German  name  Spiilversatz. 


Fig.  12. — Delivery  of  the  Mixture  of  Sand  and  Water  into  the  Excavation. 


Spiilversatz  consists  of  conveying  underground,  through 
pipes,  in  suspension  in  water,  fine-grained  material,  and  of 
depositing  it  where  required  ;  while  the  water  filters  away  to  clear- 
ing tanks  whence  it  is  pumped  to  the  surface.  The  material 
need  not  all  be  very  fine,  but  should  be  fine  enough  to  act  as  a 
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matrix  to  the  larger  pieces.  The  material  chiefly  employed  is  sand, 
most  of  the  lower  ground  of  the  Silesian  coal-field  being  covered 
with  sand  to  a  depth  of  many  feet ;  in  addition,  granulated  blast- 
furnace slag,  clay,  dust-coal,  cinders,  ashes,  refuse  from  coal- 
washeries  and  ground  bricks  or  stone,  are  used  more  or  less 
successfully.  The  material,  however,  should  be  as  little  porous 
as  practicable,  so  as  to  avoid  shrinkage  on  drying.  The  quantity 
of  water  required  to  convey  the  different  materials  to  their 
destination  varies,  being  dependent  on  the  vertical  depth,  the 
number  of  turns  in  the  pipes,  the  distance  that  the  pipes  are  led 
underground,  etc.  Sand  requires,  as  a  rule,  1  to  1^  times  its 
own  volume  of  water,  and  dust-coal  scarcely  as  much,  while  clay, 
cinders,  etc.,  require  2  to  2\  times  and  sometimes  more.  At 
Myslowitz  colliery,  where  spiilversatz  was  originally  introduced, 
70,000  cubic  feet,  (2,000  cubic  metres)  of  sand  are  carried  down 
two  pipes  from  the  surface  by  water  per  day ;  and  at  Donners- 
marckhiitte  colliery,  20,000  cubic  feet  (600  cubic  metres)  of 
mixed  sand  and  granulated  slag  are  run  down  one  pipe. 

The  sand  is  won  in  different  ways,  according  to  whether  it 
lies  to  the  rise  or  dip  of  the  pits.  When  it  lies  to  the  rise,  a 
trench  is  dug  at  a  slight  inclination  from  the  pit-mouth,  and  the 
sand  is  sprayed  down  into  the  trench  with  hoses  and  water  at 
a  high  pressure  :  if  slag  or  other  material  is  to  be  mixed  with 
the  sand,  it  is  tipped  in  the  neighbourhood  of  the  trench  and 
sprayed  down  also,  the  mixture  flowing  to  the  pit  and  into  a 
funnel  fixed  at  the  top  of  the  pipes.  When  the  sand  lies  to  the 
dip  of  the  shaft,  it  is  filled  into  wagons  by  hand-labour,  or 
latterly  by  steam  or  electrically-driven  quarrying-machines ;  and 
the  wagons  are  taken  to  the  pit,  and  tipped  into  the  mouth  of 
the  funnel.  Another  method  is  to  drive  a  shallow  heading 
at  a  rising  inclination  from  the  pit,  and  to  spray  down  the  sand 
from  the  end  of  it. 

The  funnels,  into  which  the  material  is  tipped,  vary  with  the 
character  of  the  material,  the  main  point  being  to  prevent  the 
funnel  or  pipes  from  becoming  choked  :  for  ordinary  sand  or 
granulated  slag,  the  arrangement  shown  in  Figs.  1,  2,  3  and  4 
(Plate  VIII.)  has  been  successfully  employed,  the  sand  is 
tipped  in  at  the  top  and  falls  on  to  the  grating  C,  gradually 
working  through  it,  helped  by  the  water  sprayed  on  to  it  from 
A,  through  three  rows  of  80  holes,  B,  ^  inch  in  diameter  placed 
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round  the  periphery:  to  prevent  choking  below  in  the  curve- 
pipe,  D,  and  to  get  the  mixture  fairly  started,  the  pipe,  E, 
furnishes  additional  water-sprays.  Clayey  material  is  more  apt 
to  become  choked,  and  is  accordingly  more  difficult  to  use.  An 
arrangemenl  used  for  mixed  sand  and  clayey  material,  is  shown 
in.  Figs.  5,  6  and  7  (Plate  VIII.) :  the  grating  consists  of  a  series 
of  horizontal  shafts,  carrying  S-shaped  knives,  M,  the  shafts  are 
made  to  revolve  continually,  and  the  knives  cut  up  the  clayey 
material  into  small  pieces  which  drop  downward,  water  being 
added  from  above  during  the  operation;  but  the  major  portion 
of  the  water  is  added  afterwards  by  the  pipes,  E.  Fig.  8 
(Plate  Till.),  illustrates  an  arrangement  where  clayey  material 
only  is  used  ;  in  this  case,  the  clay  is  as  far  as  possible  disinteg- 
rated by  means  of  water,  before  reaching-  the  grating,  and  a 
large  quantity  of  water  is  further  sprayed  against  the  under 
side  of  the  grating  to  complete  the  disintegration  of  any  large 
pieces  lying  upon  it.  It  is  preferable"  to  work  the  water-spray 
at  a  pressure  of  several  atmospheres,  especially  where  clayey 
material  is  used ;   but  this  is  not  absolutely  essential. 

The  question  of  the  best  kind  of  pipes  to  employ  for  convey- 
ing the  mixture  underground,  experience  has  hardly  yet  had 
time  to  decide:  wrought-iron  and  cast-iron  are  both  used.  The 
curve-pipes  wear  rapidly  and  are  sometimes  made  of  cast-steel 
thickened  on  the  under  side,  and,  at  Myslowitz  colliery,  they 
last  from  3  to  4  months.  The  horizontal  pipes  naturally  wear 
most  on  the  under  side  and  are  given  a  quarter  turn,  every  now 
and  then  so  as  to  get  the  longest  use  out  of  them ;  at  Myslowitz 
colliery,  the  horizontal  pipes  stood  1^  years  before  being  turned. 
The  limit  of  horizontal  transport  of  the  material  can  scarcely  be 
fixed,  as  it  must  be  influenced  by  a  variety  of  causes,  including 
the  character  of  material,  quantity  of  water  used,  vertical  depths 
from  funnel,  number  of  curves  in  pipes,  etc.  At  Myslowitz 
colliery,  the  sand  is  carried  720  feet  (220  metres)  vertically  and 
1,050  feet  (500  metres)  horizontally;  at  Hedwigswunsck  colliery,' 
050  feet  (200  metres)  vertically  and  3,300  feet  (1,000  metres) 
horizontally;  and  it  is  proposed  to  extend  the  pipes  at  both 
collieries  considerably  further  in  a  horizontal  direction. 

At  the  space  to  be  packed  underground,  the  delivery-pipe 
is  raised  as  (dose  to  the  roof  as  practicable  at  the  upper  end  of 
the  open  space,  and  the  openings,  except  that  for  the  delivery- 
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pipe,  are  closed  by  dams.  Water,  alone,  is  then  allowed  to  flow 
through,  the  pipes  for  some  time  so  as  to  clear  them  thoroughly, 
and  afterwards  the  tipping  of  material  at  the  surface  is  com- 
menced. The  water,  after  depositing  its  load,  filters  away 
through  a  dam  placed  at  the  bottom  end  of  the  pillar,  eventually 
reaching  the  clearing-tanks,  whence  it  is  pumped  to  the  surface. 
Meanwhile,  the  material  is  gradually  depositing  and  being 
tightened  by  its  own  weight,  until  only  the  small  space  round 
the    mouth    of   the   delivery-pipe    remains   unfilled:    the   flow    is 
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then  turned  off  in  this  direction,  and  the  same  operation  repeated 
with  it  by  means  of  branch-pipes,  somewhere  else.  It  is  advis- 
able to  have  telephonic-communication  between  the  tipping-  and 
delivery-ends  of  the  pipes.  After  giving  the  packing  a  day  or 
two  to  dry.  the  dams  are  removed,  and  the  coal  in  the  neigh- 
bourhood can  be  worked:  the  packing  remains  quite  tight  and 
firm,  and  resembles  a  natural  stratified  bed. 

The  method  of  working  the  pillars  at  the  Myslowitz  colliery 
by  this  process  is  illustrated  in  Fig.  9  (Plate  IX.).  A  portion, 
alcd,  of  the  lowest  pillar,  I.,  is  first  taken  out:  dams  are  then 
erected   at    bg  and   hi;    material    is  then   delivered   by   the   pipe- 
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main  at  bg,  and  the  whole  area,  agik,  is  tightly  packed.  The 
major  portion  of  the  adjoining  pillar,  II.,  is  then  removed,  and 
the  remainder  of  pillar  I.,  this  space  being  tilled,  in  its  turn, 
as  before;  and  so  on  with  the  other  pillars,  in  the  order  of  the 
Roman  numerals.  The  dams  are  withdrawn  and  used  again,  as 
required,  the  water  flowing  away  in  the  direction  shown  by  the 
arrows.  The  dams  are  made  of  wooden  uprights,  with  planks 
nailed  across,  and  the  interstices  are  filled  with  hay  or  brattice- 
cloth,  the  uprights  being  usually  supported  by  struts,  which  are 
especially  necessary  where  the  seam  has  a  heavy  dip,  as  the  lower 
dams  then  carry  a  large  proportion  of  the  weight  of  the  packing. 


Fig.   14. — The  Sand,  aftkk  dryixc 


When  slag  or  sand  is  used,  the  water  reaches  the  clearing- 
fanks  fairly  clear,  and  does  not  injure  the  pumps;  with  clayey 
material,  however,  there  is  more  difficulty  in  getting  it  clear, 
and  the  life  of  ordinary  plunger-pumps  is  no  doubt  shortened. 
Possibly,  the  more  general  adoption  of  centrifugal  pumps,  with 
renewable  casings,  will  help  to  overcome  this  difficulty. 

The  results  of  the  adoption  of  spufversatz  in  Silesia,  have,  so  far, 
been  very  satisfactory,  and  the  majority  of  collieries  with  suit- 
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able  material  near  at  hand  are  beginning  to  try  the  process.  The 
chief  advantages  to  successful  working,  in  making  a  comparison 
with  no  packing  at  all,  are: — (1)  All  the  coal  is  recovered,  (2) 
dangers  from  spontaneous  combustion  are  practically  nullified, 
(3)  pressure  on  pillars  being  taken  out  is  reduced,  and  in  con- 
sequence the  risk  of  accidents  is  minimized,  more  timber  is  re- 
covered and  less  crushed  coal  is  produced,  and  (4)  damage  to  the 
surface  is  avoided,  so  far  as  can  be  at  present  ascertained.  Com- 
paring the  process  with  hand-packing,  it  is  very  much  more 
efficient ;  where  good  material  is  used  it  occupies  finally  at  least 
90  per  cent,  of  the  space  occupied  by  the  original  coal-seam ;  it 
is  less  costly ;  and  material  useless  for  hand-packing  can  be 
suitably  used  for  spiilversatz. 

The  chief  disadvantages  are:— (1)  The  water  damages  the 
pit-pumps,  and  (2)  there  may  be  stoppages  of  the  water-supply  at 
the  surface  during  the  winter.  The  first  disadvantage  may  be 
avoided  by  pumping  the  pit-water  separately. 

Indirectly,  there  are  other  advantages  :  it  makes  no  difference 
which  of  a  series  of  seams  is  worked  first,  in  so  far  as  subsidence 
and  pressure  are  concerned;  the  absence  of  danger  from  spon- 
taneous combustion  renders  a  much  more  economical  concen- 
tration of  the  working-places  possible,  as  spare  places  for  men 
are  not  necessary  to  so  large  an  extent;  and  the  output  per 
hewer  is  greater. 

The  cost  of  the  process  is  not  heavy,  in  consideration  of  the 
advantages  accruing  from  it.  At  Myslowitz  colliery,  where  the 
sand  is  filled  into  wagons  by  an  electric  quarrying-machine, 
and  these  drawu  by  electric  locomotives,  1,000  to  1,200  feet 
to  the  mouth  of  the  pipes,  the  total  cost  of  the  spiilversatz  varies 
from  5^d.  to  6d.  per  ton  of  coal  won  by  the  process:  this  cost 
includes  pumping,  cost  of  new  tube-pipes,  interest  on  capital, 
depreciation-charges,  in  fact  everything  connected  with  the  pro- 
cess, except  the  sand  and  water,  which  are  free.  The  saving, 
resulting  from  reduced  timber-cost  and  increased  output  per 
hewer,  alone  reduces  this  cost  down  to  2-|d.  per  ton,  which  is 
more  than  outbalanced  by  the  other  advantages  enumerated. 
The  average  cost  of  spiilversatz  in  Silesia  approximately  averages 
8d.  to  9d.  per  ton  of  coal  won  by  the  process.  At  collieries  where 
clayey  material  is  used,  the  increased  quantity  of  water  used,  of 
course,  considerably  enhances  the  cost,  by  extra  pumping 
required. 
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The  conditions  prevailing  in  the  Silesian  coal -tic  Id,  namely  :  — 
Thick  seams  liable  to  spontaneous  combustion,  and  quantities 
"t  sand  in  the  neighbourhood  of  most  of  the  pits,  make  the 
adoption  of  spulversatz  especially  advantageous  to  general  work- 
ing; but  the  efficiency  of  this  method  of  packing,  in  supporting 
the  surface  and  enabling  safety-pillars  for  the  protection  of 
surface-buildings  to  be  removed,  renders  the  process  valuable 
under  certain  conditions  in  other  coal-fields.  In  Silesia,  safety- 
pillars  arc  being  taken  out  at  very  moderate  depths,  under 
buildings  and  railways,  and  the  process  is  commencing  to  be 
adopted  chiefly  for  this  purpose  in  Westphalia. 

The  conditions  in  Westphalia  are  very  different,  the  seams  in 
general  being  thin  and  steep  with  poor  tops  ;  but  these  conditions 
are  not  disadvantageous  to  spulversatz,  except  that  pillar-and- 
stall  working  is  unsuited  for  them.  The  steeper  the  seams  are, 
the  tighter  the  material  packs  itself;  the  chief  difficulty,  how- 
ever, is  the  want  of  material,  there  being  no  quantity  of  sand 
within  reasonable  distance. 

At  the  Krupp-Salzer-Xeuack  colliery,  boiler-cinders  are  used. 
The  present  method  of  working  is  shown  in  Fig.  10  (Plate  IX.). 
The  seam  dips  20  degrees,  and  is  thin.  The  coal  is  taken  off  in 
lifts  along  the  strike  :  the  dotted  line  shows  the  inflow-pipe  carry- 
ing water  and  material,  and  the  arrows  the  direction  in  which 
the  water  flows  after  depositing  the  material  behind  the  face. 
In  this  particular  case,  the  inflow-pipes  are  raised  a  few  feet 
before  delivery ;  this  is  due  to  the  workings  not  yet  having  had 
time  to  be  adapted  to  the  process.  Fig.  11  (Plate  IX.)  illustrates 
the  proposed  arrangements  of  working  for  carrying  out  the 
system  in  the  future.  The  mixture  of  water  and  material 
is  kept  back  from  the  face  by  a  palisading  of  posts,  planks  and 
brattice-cloth,  b,  put  up  3  feet  (1  metre)  behind  the  face;  and, 
as  soon  as  the  material  is  dry,  the  palisading  is  removed  and 
replaced  further  inbye.  The  water  drains  through  the  palisad- 
ing during  the  operation  of  filling,  and  flows  away  to  the  bottom- 
level.  At  this  colliery,  the  material  is  not  tipped  into  the  pipes 
at  the  surface,  but  is  taken  underground  to  one  of  the  upper 
levels  in  tubs  and  hauled  to  a  staple-pit,  near  where  it  is  required, 
and  there  tipped.  The  somewhat  high  cost  of  the  process  (Is. 
per  ton  of  coal  won)  is  chiefly  due  to  the  cinders  and  slag  being 
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screened  by  hand,  and  the  long  distance  that  the  material  is 
hauled  underground.  The  material  is  not  the  most  suitable  for 
the  purpose,  as  it  shrinks  slightly  on  drying,  and  eventually  is 
not  expected  to  occupy  more  than  80  per  cent,  of  the  space 
originally  occupied  by  the  coal.  This  defect,  however,  would 
fully  justify  its  introduction  as  a  means  of  protecting  surface- 
buildings  from  damage  due  to  subsidence,  being'  much  more 
efficient  and  cheaper  than  hand-packing,  which  was  originally 
tried  and  cost  Is.  8d.  per  ton  of  coal  won. 

At  the  Deutscher-Ivaiser  colliery,  Xeumiihl,  in  the  same  coal- 
field, the  operation  is  carried  out  on  much  the  same  lines  as  at 
Krupp-Salzer-Neuack  colliery.  In  this  case,  the  seam  is  about 
4  feet  (1]  metres)  thick,  and  dips  at  18  degrees.  The  material 
is  granulated  blast-furnace  slag,  brought  by  rail  3|  miles  (6  kilo- 
metres) from  blast-furnaces  belonging  to  the  colliery-company. 
As  at  Ivrupp-Salzer-Xeuack  colliery,  the  material  is  not  tipped 
direct  from  the  surface,  but  is  taken  underground  and  hauled 
some  distance  to  a  staple-pit,  and  there  tipped.  The  actual 
packing  takes  place  between  depths  of  1,200  and  1,550  feet  (370 
and  470  metres)  below  the  surface.  The  present  results  of  the 
process,  which  has  been  tried  for  about  11  years,  shew  that  it 
costs  slightly  less  than  hand-packing,  eventuates  in  a  saving  of 
timber,  and,  up  to  the  present  time,  the  workings  have  not 
affected  the  surface,  the  better  protection  of  surface-buildings 
being  the  chief  reason  for  its  introduction. 

Taking  coal-fields  in  general,  and  the  Xortk  of  England  in 
particular,  wherever  safety-pillars,  in  any  number,  are  at  present 
being  left  for  the  support  of  buildings,  railways  or  portions  of 
surface,  in  cases  where  supporting  the  original  surface  from 
below  would  be  more  convenient  and  practicable  than  the 
replacement  of  the  subsided  surface  aboveground,  this  process 
might  be  worthy  of  trial.  The  condition-  would  be  especially 
favourable  for  its  adoption  where  the  best  seams  at  a  colliery, 
save  the  safety-pillars  left,  are  worked  mil.  and  the  present 
workings  are  at  a  considerable  distance  from  the  shaft.  The 
cost  of  applying  the  process,  under  such  conditions,  would 
probably  be  more  than  compensated  for  by  the  higher  selling- 
price  of  the  coal  won  and  the  probable  cheaper  underground 
haulage  of  that  coal.  The  difficulty  would  be  in  getting  a 
sufficient    quantity   of   suitable    material :    although    old    waste- 
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heaps,  cinders,  the  dredgings  from  harbours  and  rivers  (although 
the  efficiency  of  the  latter  would  have  to  be  proved),  and, 
at  coking  collieries,  the  washery-refuse  would  be  available. 
The  process  might  possibly  be  worth  trying  where  the  best 
material  is  available,  for  replacing  shaft-pillars  in  districts 
where  the  pressure  is  heavy  and  the  cost  of  opening  out  from 
the  shaft-pillar,  in  consequence,  great.  There  are  doubtless 
other  conditions,  under  which  a  moderately  cheap  yet  efficient 
method  of  packing  would  be  of  value. 

It  occurred  to  the  writer  that  a  description  of  the  process 
might  be  of  interest,  in  a  district  where  the  seams  of  coal  are  to 
a  large  extent  worked  by  bord-and-pillar ;  as  the  process  affords 
a  practicable  method  of  removing  pillars  of  coal,  haematite,  etc, 
without  damaging  the  surface  to  the  extent  usually  anticipated 
with  other  methods  of  support,  and  at  less  cost. 

The  credit  of  originally  introducing  the  process  into  Germany 
and  adapting  it  to  suit  the  conditions  prevailing  there  is  due  to 
Mr.  Williger,  the  managing-director  of  the  Kattowitz  Colliery 
Company,  to  whom  the  writer  is  indebted  for  much  courtesy 
and  kindness  during  his  recent  visit  to  that  district. 


Mr.  T.  H.  Mf.rivale  said  that  if  the  method  described  in 
the  paper  had  been  a  theoretical  one  he  would  have  said  that  it 
was  unlikely  to  answer  in  practice,  but  the  paper  contained  a 
description  of  a  method  carried  out  with  practical  success,  both 
in  America  and  in  Germany.  One  point,  not  explained,  seemed  to 
present  a  great  difficulty,  and  that  was  the  clearing  of  the  water 
by  allowing  it  to  stand  in  settling-ponds.  It  seemed  to  him 
(Mr.  Merivale)  that  the  settling-ponds  would  have  to  be  of  con- 
siderable size,  and  that  they  would  require  to  be  continually 
cleaned  out. 

Mr.  A.  L.  Steavexsox  said  that  in  Cleveland,  about  30  feet 
above  the  ironstone  seam,  an  exceedingly  bituminous  shale 
occurred,  and  when  it  fell  into  the  goaf  it  heated,  and,  in  some 
instance  s  took  fire.  The  method  described  was  worth  consider- 
ing in  such  cases.  The  great  difficulty  that  he  foresaw  in  the  case 
of  coal-working  was  the  cost  of  the  method.  Surface-damages 
in  this  district  rarely  exceeded  a  few  pounds  per  acre,  and  it 
would  take  many  pounds  per  acre  to   fill  up  the   workings  by 
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this  method.  It  would  add  considerably  to  the  pumping  costs, 
and  in  some  instances  it  was  as  much  as  they  could  do  already 
to  find  money  to  pump  the  water  out  of  the  pits.  In  the  case 
of  mining  under  towns,  where  the  surface-damages  were  serious, 
it  would  be  worth  trying  to  see  whether  the  system  would  do 
all   that  was  expected  of  it. 

Prof.  Hexry  Louis  asked  what  was  the  height  of  the  Band- 
packs  when  they  were  formed,  as  it  seemed  to  him  that  an  open 
space  of  some  inches  would  be  left  between  the  sand-pack  and 
the  roof,  before  any  settlement  of  the  ground  took  place.  The 
process  had  been  first  introduced  successfully  in  America  in 
connection  with  the  working  of  some  of  the  anthracite-seams, 
the  fines  and  refuse  from  the  screenings  being  sluiced  into  the 
workings.  He  thought  that  '*  sluice-packing/'  which  was  a 
literal  translation,  would  be  preferable  to  the  German  word 
"  spulversatz." 

Mr.  J.  B.  Atkinson  (ELM.  Inspector  of  Mines)  suggested 
that  the  process  might  be  tried  in  some  of  the  hsematite-mines 
of  Cumberland  and  Lancashire.  At  the  present  time,  these  mines 
caused  considerable  surface-damage,  and  if  this  system  coitld 
be  adopted  it  might  result  in  more  efficient  working,  and 
possibly  altogether  stop  surface-damage.  The  method  might 
also  be  tried  in  the  oil-shale  mines  of  Scotland,  where  the  spent 
shale  lay  in  great  heaps  ready  at  hand  to  be  sent  into  the  mines. 
In  coal-mines,  the  process  would  probably  be  too  costly  unless 
the  support  of  the  ground  was  of  considerable  importance;  but 
at  collieries  in  the  neighbourhood  of  towns,  the  process  might 
enable  the  pillars  of  coal  to  be  removed.  In  most  cases,  great 
difficulty  would  be  experienced  in  getting  material  to  fill  the 
place  of  the  coal. 

Mr.  T.  E.  Forster  said  that  he  had  seen  a  haematite-mine 
in  this  country  partly  packed  with  sand — accidentally,  through 
sand  breaking  in  from  the  sea.  He  did  not  see  how  the  sand 
could  be  packed  so  as  to  reach  the  roof:  it  could  not  support 
the  roof,  as  though  the  coal  had  not  been  removed  :  it  might 
minimize  the  subsidence,  but  it  could  not  do  away  with  it 
altogethei . 

The  Chairman  (Mr.  W.  C.  Blackett)  said  that  if  1,000  tons 
of  coal  per  day  were  taken  out  of  the  mine,  it  would  have  to  be 


134  DISCISSION- PACKING    EXCAVATIONS    IN    COAL-SEAMS. 

replaced  by  about  l.uiH)  tons  of  sand,  and  a  very  large  quantity 
i»t  watei  would  have  to  be  pumped.  II  might  be  economical 
to  avoid  damage  to  buildings,  but  if  it  were  only  going  to  save 
land,  as  much  land  would  be  wasted  as  was  saved.  It  would 
be  impossible  to  get  material  in  such  quantities  in  the  neigh- 
bourhood of  most  British  collieries.  The  other  materials  men- 
tioned, such  as  ashes  from  the  colliery-boilers,  etc.,  were  only 
produced  in  very  small  quantities. 

Mr.  ('.  C.  Leach  ashed  what  was  the  output  per  day  at  the 
collieries  where  the  method  had  been  adopted  in  Germany,  and 
whether  pillars  were  left  to  support   the  shafts. 

Mr.  H.  F.  Bulman  (Burnopfield)  wrote  that  it  is  perhaps 
worth  mentioning  that  sometimes  water  alone,  without  any  solid 
material,  may  be  usefully  applied  to  fill  up  goaves  in  order  to 
prevent  surface-subsidence.  This  ie  done  at  some  British 
collieries  in  working  a  seam,  by  retreating  longwall,  uphill  from 
a  boundaiy  formed  by  a  big  fault,  forming  a  water-tight  barrier. 

According  to  accounts  of  German  practice,  which  have 
appeared  from  time  to  time  in  the  mining  papers,  instead  of 
bringing  the  water  from  the  surface,  underground  feeders  have 
sometimes  been  utilized  for  flushing  purposes.  The  solid 
material  is  taken  down  in  tubs  to  an  underground  level,  where 
the  water  has  been  collected  in  a  reservoir,  and  where  the  flush- 
ing hopper  is  placed  for  conveying  the  material  to  the  workings 
situated  at  a  lower  level. 

The  process  has  been  successfully  applied  to  filling  up  spaces 
above  brick-arching,  built  to  support  a  road  which  has  fallen 
a  long  way  up ;  and  also  to  stowing  lengths  of  old  road,  where 
the  pressure  was  very  great,  preparatory  to  the  removal  of 
pillars.  It  has  been  stated,  by  the  manager  of  a  German 
colliery,  where  the  system  is  in  use,  that  27  per  cent,  more 
material  can  be  sprayed  into  the  same  space  than  by  hand-pack- 
ing. If  the  cost  does  not  exceed  2U\.  or  3d.  a  ton,  there  seems  to 
be  room  for  the  process,  especially  in  enabling  all  the  coal  to  be 
got  under  valuable  surface-property. 

Mr.  J.  B.  Atkinson  (II. M.  Inspector  of  Mines)  moved  a  vote 
of  thanks  to  Mr.  Forster  Brown  for  bringing  to  the  notice  of 
the  members  a  method  which  had  actually  been  accomplished 
in  Germanv. 
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Tlie  Chairman  (Mr.  W.  C.  Blackett)  seconded  the  vote  of 
thanks,  which  was  cordially  approved. 

Mr.  E.  0.  Forster  Brown,  in  acknowledging  the  vote  of 
thanks,  stated  with  regard  to  the  clearing-tanks,  that  the 
majority  of  the  collieries  were  using  sand  and  that  the  water 
came  out  practically  clear.  In  cases  where  clay  was  used,  he 
understood  that  there  were  two  or  more  sumps  at  the  pit-bottom, 
which  were  filled  and  cleared  alternately.  Very  little  space 
was  left  above  the  sand  when  filling  with  the  pipe,  as  the  coal- 
pillars  were  always  worked  from  the  dip,  the  spaces  were  filled 
from  the  top-end.  and,  as  a  rule,  only  a  small  space  was  left 
round  the  mouth  of  the  delivery-pipe  after  the  process  was  com- 
pleted. The  process  had  only  been  in  use  for  about  2  years, 
and  it  might  take  longer  to  prove  the  solidity  of  the  packs.  The 
enormous  quantity  of  material  necessary,  and,  in  the  majority 
of  case-,  mil  available  in  this  country,  had  been  mentioned,  but 
of  course  it  was  only  expected  that  the  process  would  be  applied 
in  special  e;ise>.  For  instance,  where  the  best  seam  at  a  colliery 
was  exhausted,  with  the  exception  of  a  large  number  of  safety- 
pillars,  under  valuable  surface,  it  would  probably  pay  to 
apply  this  process  to  remove  these  pillars,  and  waskery- 
refuse  or  blast-furnace  slag  could  be  accumulated  until  they 
had  sufficient  for  the  purpose.  So  far  as  he  knew,  no  shaft- 
pillars  had  yet  been  removed  by  this  process.  Where  it  had 
been  applied,  the  outputs  varied  up  to  1,000  tons  per  day  from 
one  shaft. 


Dr.    G.    P.    Lishman's    "  Notes    on    Safety-lamp    Oils  "    were 
read  as  follows  :  — 
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NOTKS    ON     SAFETY-LAMP    OILS. 


r>\  Dr.  g.  p.  lishmax. 


Since  numerous  more  or  lees  expensive  "  patent  safety-lamp 
oils''  are  on  the  market,  it  may  be  pertinent  to  enquire: — (1) 
Of  what,  specially,  a  good  safety-lamp  oil  consists?  and  (2) 
What  ought  such  an  oil  to  cost? 

(1)  The  patent  safety-lamp  oils  consist  of  mixtures  of  fatty 
(generally  vegetable)  oil  with  varying  proportions  of  what  is 
known  as  "  mineral  colza."  This  latter  has  the  appearance  of 
ordinary  paraffin  oil,  but  has  in  reality  nothing  whatever  to  do 
with  it.  It  has  a  much  higher  flash-point,*  commonly  from 
240°  to  260°  Fahr.,  whereas  paraffin  oil  flashes  between  73°  and 
120°  Fahr.  It  is  clear,  therefore,  that  mineral  colza  is  not 
merely  a  refined  form  of  paraffin,  but  is  a  totally  different  frac- 
tion of  the  distillate  from  petroleum,  coming  over,  as  it  does, 
quite  shortly  before  the  lubricating  oil.  Finally,  its  specific 
gravity  is  0*830,  as  against  the  O'SOO  or  so  of  paraffin  oil.  The 
flash-points  of  patent  safety-lamp  oils  vary  from  250°  to  290° 
Fahr.  :  270°  is  a  very  common  figure  for  them.  Mineral  colza 
mixes  readily  with  fatty  oils  in  all  proportions,  and  there  is  no 
special  art  Avhatever  in  "  blending." 

Several  oils  have  been  tested,  as  to  their  burning  qualities, 
in  an  ordinary  safety-lamp  burner.  After  numerous  experi- 
ments it  was  concluded  that,  for  purposes  of  distinction  between 
various  oils,  the  best  method  was  to  load  several  safety-lamp 
bottoms  with  50  grammes  (about  2  ounces)  of  oil,  and  to  burn 
them  in  a  photometer  for  (i  hours,  altering  or  snuffing  the  wicks 
as  required  to  maintain  a  constant  light  of  0*4  eandlepower. 
The  residual  oil  is  weighed,  the  difference  between  this  weight 
and  50  grammes  being  the  weight  of  oil  consumed.  The  less 
oil  burnt  and  the  less  the  attention  required  by  the  wicks,  the 
better  the  oil.  About  6  inches  of  dried  wick  was  used  in 
every   case. 

*  All  Hash-points  in  this  paper  have  been  taken  by  the  lVnsky-Martens 
close  test. 
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The  method  of  testing  being  settled,  it  was  applied  to  various 
oils.  In  six  experiments  with  a  patent  safety-lamp  oil,  20'7,  207, 
21'0,  20"8,  209  and  21-7  grammes  of  oil,  respectively,  were  burnt ; 
the  average  being  20-96  grammes.  The  wicks  required  very  little 
attention,  being  snuffed,  perhaps,  once  each,  lire  residual  oil 
came  out  green,  except  in  one  lamp.  Pure  colza  oil  was  then 
tried ;  the  lamps  burnt  very  badly,  requiring  constant  attention 
to  maintain  the  light,  and  it  hardly  was  kept  up.  The  weight  of  oil 
consumed  was  22-8  grammes.  These  experiments  on  rape  oil 
were  afterwards  repeated  and  confirmed.  Cottonseed  oil,  if 
made  perfectly  liquid  to  begin  with  by  warming,  gave  similar 
results,  the  consumption  being  22v>  grammes.  The  wick  tends 
to  become  somewhat  cindery  at  the  cap,  with  all  the  samples  of 
cottonseed  oil  that  the  writer  has  tried.  iSlgerseed  oil  did 
slightly  better,  but  seal  and  whale  oil  were  no  better.  On  the 
whole,  in  no  case  did  any  one  fatty  oil  show  a  material  advantage 
over  others  in  illuminating  power,  the  selection,  therefore,  of 
a  fatty  oil  for  use  is  mainly  a  question  of  price. 

Next  were  tested  several  samples  of  Scottish  and  American 
mineral  oils.  The  best  was  found  to  be  American  mineral 
colza,  flashing  at  250°  Fahr.  This  oil  burnt  splendidly  with  a 
low  wick,  and  all  through  the  6  hours'  test,  it  was  inclined  to 
go  up  instead  of  down,  no  doubt  owing  to  the  gradual  warming 
of  the  oil  ;  most  of  the  time  the  lamps  were  above  0-4  candlepower. 
The  weight   of  oil  consumed  was   18"7  grammes. 

(2)  lire  conclusion  to  be  drawn  from  these  experiments  is 
that  mineral  oil,  provided  the  right  one  is  obtained,  is  a  much 
better  illuminant  than  vegetable  or  other  fatty  oils,  and  it  is, 
of  course,  a  good  deal  cheaper.  Dealers  in  patent  safety-lamp 
oils  sometimes  say  that  if  mineral  colza  is  used  alone,  a  larger 
quantity  is  consumed  :  but  that  this  is  not  so  is  proved  by  the  last 
experiment  recorded  above,  and  by  very  many  others. 

There  are,  perhaps,  pits  into  which  it  would  not  be  safe  to  in- 
troduce  an  oil  flashing  at  250°  Fahr. ;  and,  on  the  other  hand,  there 
are  many  others  where  patent  safety-lamp  oil  flashing  at  270° 
Fahr..  might  advantageously.be  replaced  by  mineral  colza  flashing 
at  250°  Fahr.  In  such  cases  the  following  points  need  to  be 
attended  to  : — (1)  The  wick  should  be  made  of  solid  cotton  instead 
of  being  tubular ;  and  (2)  the  wick-pipe  should  be  about  If 
inches  long  instead  of  1^  inches,  as  is  usual,   where  there   is  a 
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mixture  of  fatty  oil.  With  the  ordinary  burner,  lumps  burning- 
mineral  colza  an'  Liable  to  be  jerked  out,  since  the  wick  must 
project  so  very  little  above  the  top  of  the  burner;  the  close- 
fitting-  tube  of  extra  Length  prevents  this,  and  also  takes  the  flame 
farther  away  from  the  oil-reservoir,  so  that  the  latter  does  not 
become  heated  td  the  same  extent:  this  neutralizes,  too,  any 
possible  effect   from  the  lower  flash-point  of  the  oil. 

Mineral  colza  is  not  inflammable  until  heated  to  300°  Fahr. 
It  can  be  obtained  flashing  as  high  as  262°  Fahr.,  but  the  flame 
from  oil  of  this  flash-point  is  liable  to  be  smoky  in  safety-lamps, 
and  where  a  flash-point  higher  than  252°  Fahr.  is  essential,  it  is 
better  obtained  by  the  addition  of  fatty  oil.  The  mineral  colza 
flashing  at  252°  Fahr.  is  the  best  product  for  use  in  safety-lamps, 
eithei  by  itself  or  in  mixtures.  Several  mixtures  with  pure  fatty 
oils  were  tested,  with  cottonseed  oil,  for  example: — (1)  A  50  per 
cent,  mineral-colza  mixture  burnt  fairly  well;  (2)  a  66  per  cent. 
mineral-colza  mixture  burnt  well :  and  (3)  a  75  per  cent,  mineral- 
colza  mixture  burnt  very  well.  This  last  mixture  flashes  at 
256°  Fahr.,  191  grammes  of  oil  being  burnt  per  lamp  in  the  6 
hours'  test.  This  mixture  has  also  been  found  to  work  well  in 
practise.  It  is  open,  however,  to  two  possible  objections: — (1) 
The  cottonseed  oil  is  sometimes  apt  to  cause  a  slight  cinder  on 
the  top  of  the  wick;  and  (2),  in  frosty  weather,  it  is  liable  to 
separate  off  stearin.  These  drawbacks  have  not  been  found  serious, 
but  both  can  be  avoided  if  it  is  thought  desirable  to  pay  the  extra 
price  for  rape  oil.  Taking  the  prices  of  these  oils  at : — Rapeseed, 
£2-'!  per  ton  ;  cottonseed,  £18  10s.  per  ton  :  and  mineral  colza,  £1Q 
per  ton;  and  leaving  out  mixture  (1)  above  as  poor,  the  price 
per  ton  of  Xo.  2  would  be  £12  His.  M.;  and  of  No.  •'!  £12  2s.  lid. 
Kxct'pt  in  those  cases  where  a  flash-point  of  250°  Fahr.  is  too 
low,  the  latter,  though  the  cheaper,  is  the  better  oil. 


Tin-  Chairman  (Mr.  W.  C.  Blackett)  moved  a  vote  of  thanks 
to  Mr.  Lishman  for  his  interesting  paper. 

Mr.  C.  ('.  Leach  seconded  the  resolution,  which  was  cordially 

approved. 

Mr.  J.  T.  Beard's  paper  on  "The  Action,  Influence  and 
Control  of  the  Roof  in  Longwall  Working"  was  read  as 
follows  :  — 
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THE   ACTION,   INFLUENCE   AND   CONTROL   OF   THE 
ROOF   IN   LONGWALL   WORKING. 

By  .1.  T.  BEARD. 


The  general  proposition  of  extraction,  confronting  the  miner, 

calls  for  the  adoption  of  sue!)  ready  means  and  methods  as  will 
permit  of  the  sate  and  economical  mining  of  the  material  form- 
ing the  bed  or  deposit.  Longwall  mining,  as  its  name  implies, 
contemplates  a  continuous  line  of  working-face,  and  the  more 
or  less  complete  extraction  of  the  material  forming  the  seam. 
Briefly  stated,  it  is  the  only  method  in  which  all  of  the  material 
is  taken  out  in  the  first  winning.  Xo  argument  is  therefore 
needed  to  place  clearly  before  the  mind  the  fact  that  tin1  support 
of  the  roof  in  this  system  of  working,  and  the  control  of  its 
action  or  the  movement  set  up  in  the  overburden  by  the  opera- 
tion of  mining,  are  features  that  demand  the  most  careful 
consideration. 

General  Theory  of  Extraction. — In  mining,  the  extraction  of 
the  material  forming  an  underlying  stratum  presupposes  the 
support  of  the  overlying  strata,  by  some  means  either  natural 
or  artificial,  in  order  that  the  work  of  mining  may  he  continued 
uninterruptedly.  Otherwise,  the  unsupported  material  overlying 
the  excavation  will  fall  into  the  opening,  in  obedience  to  the 
law  of  gravity.  The  action  of  this  weight  or  overburden  of  the 
seam  is  continuous  and  irresistible,  producing  what  is  called 
the  roof-pressure.  To  support  this  great  weight  is  a  practical 
impossibility,  and  were  it  not  for  the  over-arching  of  the  roof- 
material,  by  which  the  weight  is  thrown  on  to  the  solid  strata, 
forming  the  sides  of  the  excavation,  mining  by  any  of  the 
methods  of  the  present  day  would  be  impossible.  The  natural  over- 
arching of  the  material  above  an  opening  acts  in  the  same  manner 
as  the  roof-truss  of  a  building  by  transferring  the  weight  of  the 
overburden  or  the  roof-pressure  to  the  solid  strata.  It  occurs 
whenever  an  opening  is  driven  in  an  underlying  seam  or  stratum 

VOL.  I. V.—  1904-lfO.-.. 


1-10  CONTROL    OF    ROOF    IN    LONGWALL    WORKING. 

leaving  the  roof-material  unsupported,  and  is  one  of  the  first 
principles  of  minings  It  is  illustrated  by  the  clogging  of  a  small 
opening  or  door  in  the  bottom  of  a  bin  idled  with  coal:  (lit1 
loose  material,  attempting  to  tall,  jams  and  obstructs  the  open- 
ing. 1m  tin'  same  manner,  the  unsupported  root-strata.  Fractured 
by  the  superincumbent  weight  (Fig.  I,  Plate  X.),  attempting 
to  fall,  binds  and  jams,  forming  a  natural  arch  above  the 
opening. 

Before  proceeding,  a  tew  words  explaining  the  general  plan 
and  method  of  longwall  working  will  assist  to  a  better  under- 
standing of  the  action  of  the  roof,  upon  which  the  success  of 
this  method  depends  more  than  on  any  other  feature.  In  the 
method  of  mining  coal  by  longwall,  the  working-face  is  advanced 
by  taking  out  all  the  coal  and  allowing  the  roof  to  settle  down 
firmly  on  a  uniform  building'  of  the  waste  of  the  seam,  behind 
the  miner.  This  waste  consists  of  the  rock,  (day  or  slate  part- 
ings, separating  the  several  benches  of  the  seam,  and  such  portion 
of  the  roof-material  as  falls  with  the  coal,  and  the  underclay 
that  is  mined  to  permit  the  coal  to  fall.  The  waste,  owing'  to  its 
broken  condition,  has  increased  by  about  (it)  per  cent,  of  its 
original  volume,  and  occupies,  perhaps,  50  to  75  per  cent,  of 
the  original  height  of  the  seam,  according  to  its  quantity,  and  the 
arrangement  of  the  packs,  as  they  are  called.  When  the  packs 
are  well  built  and  cover  a  sufficient  area,  they  are  compressed 
by  from  25  to  5Q  per  cent,  of  their  original  height  by  the  weight 
coming  upon  them.  Roadways  are  kept  open  to  the  face  by 
substantial  road-packs  built  on  each  side,  and  by  taking  down 
roof  (brushing)  over  the  roads,  or  lifting  bottom,  or  both.  The 
weight  of  the  roof  is  thus  seen  to  bear  more  or  less  heavily  on  the 
coal-face  as  the  extraction  proceeds,  and  is  utilized  by  the 
miner  to  break  down  the  coal.  It  is  the  action,  influence  and 
control  of  this  weight  that  we  are  at  present  considering,  and 
it    forms   the  most    vital  feature  of  longwall   working. 

TJu   Action  <>/'  ///i   Roof.   -The  unsupported  roof-strata  above 

an  opening  have  been  described  as  fractured  and  creviced  by 
the  weight  of  the  overlying  material,  and  the  over-arching  of 
this  weight,  that  takes  place,  has  also  been  briefly  noted.  By 
this  means,  there  are  produced  two  practically  distinct  and  more 
or    less    separate    masses    of    roof-material    above    the    excavation. 
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The  action  of  these  two  masses  is  quite  different,  and  due  regard 
must  be  had  for  each,  in  order  thai  the  work  may  be  successfully 
conducted.  An  attempt  is  made  in  Fig.  1,  (Plate  X.)  to 
represent  these  rock-masses  and  the  over-arching  of  the  materia] 
above  the  opening  at  a  longwall-face.  The  height  of  the  arch 
and  the  fracture  of  the  roof-material  will  vary  with  the  character 
of  the  strata  and  the  amount  and  manner  of  stowing  the  waste, 
or  of  building  (he  packs:  but  the  practical  effect  is  to  divide  the 
overburden  into  two  parts,  the  underweight  or  fractured  material, 
A,  below  the  arch,  and  the  overweight  or  solid  strata,  B,  above 
the  arch.  The  underweight  rests  on  the  face  of  the  coal  and  on 
the  timber,  while  the  overweight  sets  back  on  the  solid  coal, 
from  which  it  arches  over  and  settles  down  firmly  on  the  packs. 
This  conception  of  the  overweight  and  underweight  assists  the 
mind  to  a  clear  understanding  of  what  may  be  termed  the 
"  travelling  weight."  in  longwall  mining.  The  travelling  weight 
is  simply  the  underweight,  rolling  forward  as  it  were,  on  to  the 
face  of  the  coal  as  the  work  advances.  As  each  new  web  of  eoal 
is  mined  and  broken  down,  this  weight  is  thrown  further  forward 
on  the  face,  while  the  slow,  uniform  settlement  of  the  over- 
weight on  the  packs  behind,  keeps  an  even  pace.  This,  in  sub- 
stance and  theory,  is  the  action  of  (lie  roof  in  mining  on  the 
longwall   plan. 

Tin  Influence  of  tin  Roof's  Action.  The  action  of  the  roof, 
just  described;  exerts  a  powerful  influence,  both  on  the  mining 
oi-  under-cutting  and  the  breaking-down  of  the  coal.  When 
the  roof-pressure  is  properly  controlled,  the  work  of  the  miner, 
when  under-cutting,  is  made  Comparatively  easy:  the  coal  at 
the  face  of  the  cut  is  fractured  by  the  weight  thrown  forward 
upon  it,  and,  at  each  stroke  of  the  pick,  frees  itself  readily 
from  the  solid.  The  under-cutting  is  thus  performed  in  a  much 
less  time  when  the  coal  is  properly  weighted.  It  is  important, 
however,  to  remember  that  the  roof-pressure,  if  too  great,  will 
exert  a  harmful  influence  by  crushing  the  coal,  and  at  times 
may  cause  the  roof  to  break  off  short  at  the  face,  thereby 
defeating  the  very  purpose  of  this  method.  An  accident  of  this 
kind  is  both  annoying  and  troublesome,  and  may  necessitate  a 
considerable  outlay  before  the  conditions  of  a  successful  longwall 
can  be  again  restored.      Again,  the  influence  of  the  action  of  the 


142  CONTROL    OF    ROOF    IX    LONGWALL    WORKING. 

roof  may  be  disastrous  when,  owing  to  a  lack  of  uniformity  in 
tlic  line  of  the  working-face,  a  secondary  movement  is  set  up 
in  the  roof,  or  the  travelling  weight  is  started  oh'  in  a  wrong 
direction,    throwing    an    irresistible    weight    or    pressure    on    the 

road-packs  or  on  some  portion  of  the  coal-face.  This  condition 
or  "  creeping"  in  long-wall  is  very  destructive  in  its  effect,  as  the 
road-packs  may  be  wholly  or  partly  destroyed  and  the  road- 
way cdosed.  The  travelling  weight  is  thus  seen  to  be  a  powerful 
agent  for  good  or  for  evil. 

Tin  Control  of  tin  Roof -pressure. — This  is  the  all-importan  I 
feature  of  longwall,  and  upon  it  success  or  failure  depend.  The 
first  point  that  the  miner  should  realize  is  the  utter  folly  of 
attempting  to  resist  by  any  artificial  means  of  support  the 
ponderous  weight  above  him,  which  in  spite  of  his  most  herculean 
efforts  will  move  in  majestic  obedience  to  a  natural  law,  crushing- 
timber,  like  pipe-stems,  beneath  its  mass.  In  longwall  working 
ample  opportunity  is  afforded  to  the  miner  to  study  this  fad,  am1 
to  profit  by  observing  on  every  hand  the  evidences  of  this 
resistless  force.  Bnt,  while  the  movement  of  the  overburden 
cannot  be  successfully  opposed,  it  can  be  controlled  by  diverting 
its  action  in  a  direction  where  it  will  assist  the  general  work 
of  mining :  in  other  words,  like  other  forces  of  nature,  this 
powerful  agent  must  be  harnessed  to  perform  the  work  of  man. 
Difficult  as  the  task  may  appear,  it  is  accomplished  in  a  simple 
manner  by  pushing  forward  the  extraction  of  the  coal  regularly 
and  uniformly  in  directions  radiating  from  centres  varying  from 
;!00  to  GOO  feet  back  from  the  face.  In  this  manner,  the  work- 
ing-face, though  continuous,  is  divided  into  sections  that  unite 
in  forming  a  loose-end  between  each  section,  as  shown  in  the 
general  plan  (Fig.  2,  Plate  X.).  This  arrangement  has  the 
advantage  of  more  effectually  controlling  the  travelling  weight 
and  concentrating  the  roof-pressure  on  the  working-face ; 
secondary  movements  in  the  root  are  less  liable  to  occur;  and  if 
a  creep  or  crush  smarts,  at  any  point,  it  is  more  apt  to  be  confined 
to  one  section  where  it  will  generally  spend  itself. 

In  seeking  to  control  the  roof-pressure,  so  that  it  shall  be 
neither  too  great  nor  too  small,  but  just  sufficient  to  break 
down  the  web  of  coal  that  has  been  mined,  it  is  important  to 
maintain   ;i    uniform   line  of  face,  and  not  to  permit  the  work 
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to  advance  more  rapidly  in  some  places  than  in  others.  As 
already  explained,  better  results  are  usually  obtained  by  advanc- 
ing the  face  in  sect  inns,  the  face  in  each  section  being  the 
arc  lit  a  smaller  circle  than  that  formed  by  the  general  outline 
of  the  entire  face;  and  a  heavy  roof-pressure  is  by  this  means 
localized  and  more  easily  controlled.  In  order  to  preserve  the 
proper  line  of  the  working-face,  the  most  experienced  and  steady 
workmen  should  be  placed  on  the  main  and  cross  entries,  while 
those  who  are  less  experienced  and  steady  are  distributed  along 
the  face  between  them.  Fig.  3  (Plate  X.)  shows  that  the 
main-entry  men,  A,  carry  a  full  face  all  the  time.  This  is 
also  the  case  with  the  men  stationed  at  the  temporary-road  heads, 
except  as  they  approach  a  cross-entry  and  are  cut-off,  when  they 
are  on  half-face  for  a  portion  of  the  time  ;  the  cross-entry  men 
are  alternately  on  full-face  and  half-face  .  These  men  carry  a  full- 
face  just  before  starting  a  new  road,  K,  the  length  of  the  face 
being  indicated  by  the  small  dots.  As  soon  as  a  new  road  is 
started,  the  cross-entry  man  divides  his  face  with  the  new  man, 
each  being  then  on  half-face,  which  rapidly  expands  to  full-face 
as  the  work  progresses.  At  B,  the  cross-road  is  shown  as 
approaching  the  point  where  it  cuts  off  the  second  working- 
place  on  the  cross-road,  C.  It  will  be  observed  that  the  road- 
man in  C2,  has  lost  half  of  his  face,  which  has  been  cut  off  by 
the  approach  of  the  cross-road,  IS  ;  he  has,  however,  one  loose- 
end,  which  is  toward  the  cross-road,  and  is  thereby  enabled  to 
mine  a  larger  amount  of  coal  than  he  otherwise  could.  At  C,  the 
cross-road  is  shown  as  having  cut  off  the  roadway,  1)4,  and  this 
man  is  now  starting  C4.  The  cross-entry  man,  (',  is  thus  left. 
with  a  half-face,  but  a  loose-end  at  his  right,  which  enables 
him  to  advance  more  rapidly.  The  face  is  shown  as  being 
advanced  in  sections,  each  cross-entry  determining  a  new  section, 
and  each  section  forming  the  arc  of  a  circle.  In  Fig.  3  (Plate 
X.),  these  sections  do  not  appear  as  expanded  and  do  not  cover  as 
many  working-places  as  they  would,  were  the  cross-entries  shown 
at  their  proper  distance  apart  relative  to  the  distance  between 
the  rooms.  This  also  gives  a  sharper  corner  of  projecting  coal 
where  the  faces  of  two  ares  or  sections  meet,  but  it  illustrates 
more  clearly  the  working  of  the  system.  It  is  of  the  utmost 
importance  that  the  cross-entry  man  should  always  cut  in  ahead 
of  the  road  man,  in  order  to  maintain  a  symmetrical  line  of  face; 


1  14  CONTROL    OF    ROOF    IN    LONGWALL    WORKING. 

ami  for  this  reason  all  cross-entry  men  should  be  experienced 
;i)k1  steady  longwall   men. 

The  systematic  timbering  of  a  longwall  face  is,  if  possible, 
of  (.'vcn  greater  importance  than  the  maintenance  of  the  uni- 
formity of  line  previously  mentioned.  The  posts  should  be  set  in 
rows,  parallel  to  the  general  line  of  the  working-face;  they  are 
also  commonly  arranged  in  rows  perpendicular  to  the  face,  which, 
however,  is  net  so  important  as  that  the  several  rows  should 
he  parallel  to  the  face.  In  longwall  work,  the  timber  should  never 
he  staggered,  as  this  will  generally  interfere  with  the  uniform 
weighting  of  (he  coal  at  the  face:  timber  so  placed  is  also  more 
readily  crushed  by  the  weight,  and  one  cannot  judge  of  the 
proper  working  of  the  roof  so  successfully  as  when  the  arranger 
inent  is  uniform.  The  drawing  of  the  timber  is  also  rendered 
much  easier  and  safer  when  a  uniform  system  of  timbering  is 
adopted. 

The  writer  has  referred  to  the  fracturing  of  the  root,  as  inci- 
dental to  the  extraction  id'  the  coal,  and  the  consequent  dividing 
of  the  overburden  into  two  portions,  the  ad  ion  of  wh  ich  is  separate 
;iinl  distinct:  (I)  An  over-arching  weighi  that  is  irresistible 
and  that  rests  far  back  on  the  solid  coal  and  on  the  gob-packs;  (2) 
an  underweight  of  fractured  materia],  in  pari  supported  by  the 
timbers,  and  in  part  resting  on  the  face  of  the  coal  and  on  the 
packs  behind  the  timbers.  It  is  the  action  of  the  underweight 
thai  breaks  the  coal.  The  regular  drawing  of  the  back  timber, 
next  the  packs,  causes  this  weight  to  settle  forward  uniformly 
on  the  face  of  the  coal.  The  underweight  rolls  forward  with  a 
wave-like  motion,  beneath  the  settling  overweight,  very  much 
as  a  ball  would  be  rolled  about  under  an  inverted  dish.  The 
action  of  both  these  weights  can  lie  controlled,  in  so  tar  as 
to  cause  each  to  subserve  its  purpose.  The  settlement  of  the 
overweight  i<  regulated  by  the  proportion  of  packwalls  to  the 
entiic  area  of  extraction,  and  the  manner  id'  building  the  packs. 
A  too  rapid  settlement  of  the  overweight  will  cause  the  under- 
weight to  bind  aiol  throw  too  much  weigh!  on  the  coal-face, 
beside  crushing  the  timbers.  In  such  cases,  the  proportion  of 
packwalls  should  he  increased  and  the  packs  built  more  solidly. 
On  the  other  hand,  if  the  overweight  settles  too  slowly,  the  pro- 
of the  underweight  is  retarded  and  the  coal  breaks  slowly. 

The  distance  between  the  timbers,  and  the  number  of  rows, 
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will  depend  on  the  conditions  of  the  scam,  roof,  floor,  depth  (if 
cover,  etc.  Less  timbei  throws  more  weight  on  the  face  of  the 
coal,  while  more  timber  decreases  this  weight.  Excessive  weight 
thrown  on  the  face  is  evidenced  by  the  increased  hardness  of 
the  underclay  or  mining  dirt,  and  the  nipping  and  crushing  o1 
the  coal,  or  the  production  of  too  much  fine  coal.  This  excessive 
weight  may  be  caused  by  too  small  a  proportion  of  packs,  or 
packs  that  are  poorly  built,  allowing  a  too  rapid  settlement  oi 
the  overweight,  when  the  back  timbers  will  -how  signs  <<t 
weighting:  or  by  attempting  To  support  tun  greal  an  under- 
weight, in  other  words,  carrying  tun  wide  an  area  between  the 
packs  and  the  face.  In  the  latter  case,  the  timbers  will  not 
show  the  same  signs  of  taking  the  weight  as  before.  In  this 
case,  it  i>  necessary  to  decrease  the  width  between  the  packwalls 
and  the  working-face,  or  the  packs  must  be  more  firmly  built 
and  the  pu<i>  set  closer  together,  using  heavier  timber  and 
wedging  it  tighter.  When  the  coal  breaks  slowly,  this  i-  eithei 
caused  by  too  large  a  proportion  of  packs,  or  too  much  timber. 
mi-  too  narrow  a  space  between  the  packs  and  the  face;  in  any 
case  the  remedies  are  evident. 

In   this   paper,    which    touches   all    too    briefly    upon    a    i,     - 
important   subject   in   mining,   the   writer  has   avoided,   so   far  as 
practicable,    reference    to   such    detail-   as  are   not   directly   con- 
cerned with  the  action,  influence  or  control  of  the  roof. 


Mr.  ('.  ('.  Leach   moved  a  vote  of  thanks  to  Mr.  Beard  for 

his  paper. 

Mr.    -J.    P.    KiRKUF    seconded    the    resolution,    which    was 
cordially  approved. 
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THE    NORTH   OF    ENGLAND    INSTITUTE   OF    MINING 
AND    MECHANICAL    ENGINEERS. 


GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

February  11th,  1905. 


Mr.  W.  C.  BLACKETT,  Vice-President,  in  the  Chair. 


THE    LATE    SIR    LOWTHIAN    BELL,    BART. 

The  Chairman  (Mr.  W.  C.  Blackett),  referring  to  the 
lamented  death  of  Sir  Lowthian  Bell,  said  that  no  words  of  his 
could  express  the  loss  which  this  Institute  had  suffered  thereby. 
Taking  the  lead,  as  Sir  Lowthian  always  did,  not  only  in  theory 
hut  in  practice,  the  late  baronet  among  his  multitudinous  duties 
never  spared  himself  in  lending  to  this  Institute  a  large  share  of 
his  time  and  valued  assistance ;  in  recording  their  own  deep  sense 
of  loss,  he  was  sure  that  the  members  would  also  express  their 
condolence  and  sympathy  with  the  relatives. 

Mr.  John  Simpson  seconded  the  vote,  which  was  adopted. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meeting  on 
January  28th  and  that  day,  and  of  the  Council  of  The  Institu- 
tion of  Mining  Engineers. 
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The  Report  of  the  Corresponding  Societies'  Committee  of  the 
British   Association    for   the    Advancement    of  Science   was   read. 


The    following   gentlemen    were    elected,    having    been    pre- 
viously nominated  :  — 

MEMBI  RS 
Mr.  Matthew  Johs  Bates,  Mechanical  Engineer,  Highbury,  Stocksfield-upon- 

Tyne. 
Mr.  Walter  Remington  Bateson,  Mining  Engineer,  Mina  de  San  Domingosr 

Mertola,  Portugal. 
Mr.  Robert  Henry  Craven,  Mining  Engineer,  Sestri  Levante,  Italy. 
Mr.  George  Douglas  Gibson,  Mechanical  Engineer,  Vause  Road,  Durban. 

Natal.  South  Africa. 
Mr.  Hugh  Latimer,  Colliery  Manager,  Eldon  Colliery,  Bishop  Auckland. 
Mr.  Percy  Ewbank  Lee,  Colliery  Manager,  Pontop  Colliery.  Annfield  Plain, 

R.S.O.,  County  Durham. 
Mr.  Hfgh  Liddell,  Mechanical  Engineer,  Aden  House,  Jones  Street,  Birtle}', 

R.S.O. ,  County  Durham. 
Mr.  Marshall  Greene  Moore,  Mining  Engineer  and  General  Superintendent, 

Mining  Department,  Cambria  Steel  Company,   840,  Napoleon  Street, 

Johnstown,  Pennsylvania,  United  States  of  America. 
Mr.  William   David  Owens,   District   Superintendent,   Lehigh  Valley  Coal 

Company,  239,   Philadelphia   Avenue,   Pittston,  Pennsylvania,  United 

States  of  America. 
Mr.  Francis  William  Payne,  Consulting  Mechanical  Engineer,  Government 

Insurance  Building,  Dunedin,  New  Zealand. 
Mr.  Joseph  Thomas  Pullon,  Civil  and  Mining  Engineer,  75,  Victoria  Road, 

Headingley,  Leeds. 
Mr.  T.  A.  Rickakd.  Mining  Engineer,  "261,  Broadway,  New  York  City,  United 

States  of  America. 
Mr.  ABRAHAM  Wright,  Colliery  Manager,  East  Indian  Railway,  Engineering 

Department,  Giridih,  Bengal,  India. 

Associate  Members — 
Mr.  Herbert  Nevile-.nmith,  Chilliwack,  British  Columbia. 
Mr.  John  Postlethwatte,  Chalcedony  House,  Eskin  Place,  Keswick,  Cum- 
berland. 
Mi.  Basil  Sadler,  Craiginore,  Lanchester,  Durham. 

Associates- 
Mi-.  Johnson  Bates.  Enginewright,  5,  Grange  Villa,  Chester  de-Street,  County 

Durham. 
Mr.   PERCY   CrowLE,  Iron-ore   Miner  and   Instructor  of  Mining   Classes,  51, 

Mainsgate  Road,  Millom,  Cumberland. 
Mr.  Christopher  Elliott,  Enginewright,   11,  Front    Street,  East   Stanley, 

County  Durham. 
Mr.  Thomas  Weddle  English,  Under-manager,  Halton  Colliery,  Whittington, 

Corbridge-upon-Tyne. 
Mr.  John  Longriuge,  Mining  Official,  27,  Mary  Agnes  Street,  Coxlodge,  Gos- 

forth,  Newcastle-upon-Tyne. 
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Mr.  John  Thomas  Rkkd,  Master  Shifter,  22,  Evelyn  Terrace,  Stanley,  R.S.O., 

County  Durham. 
Mr.  Christopher  Wilson.  Assistant  Mechanical  Engineer.  Beamish  and  West 

Pelton  Collieries,  72,  Tower  Street,  Gateshead-upon-Tyne. 

Student — 
Mr.  Herbert  Sydney  Benson,  Mining  Student,  Shield  Row  Hall,  Stanley, 
R.S.O.,  County  Durham. 

DISCISSION  OF  MR.  H.  W.  G.  HALBAT  MS  PAPER  ON 
"  THE  ACTION,  INFLUENCE  AND  CONTROL  OF  THE 
ROOF  IN  LONGWALL  WORKINGS."* 

The  Chairman  (Mr.  W.  C.  Blackett),  referring  to  his  remarks 
on  this  paper  at  the  previous  meeting,  stated  that  the  author's 
reply  seemed  to  indicate  that  his  view  as  to  the  possibility  of 
lateral  movement  in  overlying  strata  had  been  misunderstood, 
especially  with  regard  to  "  draw."'  His  (Mr.  Blackett V)  remarks 
applied  to  the  immediately  overlying  stone,  uncomplicated  in  any 
way  by  "jacks"  or  "hitch  leaders."  Of  course,  the  phenomena  in 
the  case  of  falls  must  be  different  when  the  surface  was  reached, 
as  the  substances  met  with  were  altogether  different — sand,  clay, 
etc.,  and  it  was  impossible  to  say  what  would  happen.  In  con- 
fining his  remarks  to  the  roof,  he  meant  the  roof  of  the  under- 
ground workings,  without  reference  to  the  surface,  where  it 
became  so  complicated  by  alluvial  and  other  matter  that  they 
could  not  trace  the  effects  through  it. 

DISCUSSION  OF  MR,  E.  0.  FORSTER  BROWN'S  PAPER 
ON   "A   METHOD   OF  PACKING  EXCAVATIONS    IN 
COAL-SEAMS  BY  MEANS  OF  WATER.'t 
Mr.  E.  0.  Forster  Browx  said  that  he  had  omitted  to  mention 
in  the  paper  the  size  of  the  material  used  in  the  packing ;   it  was 
very  seldom  more  than  3  inches  in  diameter,  and  for  long  dis- 
tances not  usually  more  than  1^  inches,  otherwise  the  material 
had  difficulty  in  passing  around  curves  in  the  pipes.     In  Silesia, 
ii  was  found  that  a  week  was  iisually  sufficient  to  clear  clayey 
water  when  clay  was  used  for  packing.     The  actual  cost  of  pack- 
ing excavations  from  which '324,000  tons  of  coal  had  been  wrought 

*   Trans.  Inst.  M.E.,  1904,  vol.  xxvii.,  page  205  ;  and  vol.  xxviii. ,  page  316. 
+  Ibid.,  1904,  vol.  xxviii.,  page  325. 
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in  one  year  at  Myslowitz  colliery,  the  tubes  used  being  estimated 
as  lasting:  only  that  time,  was  £6,000,  and  of  this  amount,  £2,500 
was  spent  in  getting  the  material  to  the  funnels.  A  cubic  foot  of 
sand  was  estimated  to  require  '-2  cubic  feet  of  water  for  its  con- 
veyance. When  the  paper  was  read,  several  remarks  were  made 
as  to  the  difficulty  of  obtaining  a  sufficient  supply  of  material,  as, 
for  instance,  in  Northumberland,  or  in  a  neighbourhood  worked 
under  valuable  surface.  He  had  been  informed  that  about 
2,000.000  tons  of  material  were  dredged  annually  from  the  river 
Tyne  and  taken  to  sea,  at  a  freight-cost  of  about  4d.  per  ton.  He 
understood  that  this  material  could  be  landed  at  a  very  slightly 
increased  cost  on  the  banks  of  the  Tyne,  where  it  could  be 
utilized,  as  the  mining  operations  in  the  neighbourhood  were 
made  under  valuable  surface. 

The  Chairmax  (Mr.  TV".  C.  Blackett)  asked  whether  the  sand 
used  to  replace  the  324,000  tons  of  coal  removed  at  Myslowitz 
colliery  had  the  same  volume  or  the  same  weight  as  the  coal. 

Mr.  Forster  Browx  said  he  assumed  that  a  cubic  foot  of 
sand  would  nearly  replace  a  cubic  foot  of  coal.  The  packing 
usually  represented  90  per  cent,  of  the  space  occupied  by  the  coal. 


Mr.  Edward  Hetox  Robertox's  paper  on  "The  Action, 
Influence  and  Control  of  the  Roof  in  Longwall  Workings  "  was 
read  as  follows  :  — 
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THE    ACTION,    INFLUENCE    AND    CONTROL    OF    THE 
ROOF    IN    LONGWALL   WORKINGS. 


By  E.  H.   ROBERTON. 


The  control  of  the  roof  in  long-wall  mining  is  a  widely  varied, 
as  also  a  highly  important  subject,  embracing  as  it  does  such 
problems  as  the  protection  of  miners  at  the  coal-face,  of  putters 
and  ponies  in  the  gateways  from  accidents  caused  by  falN  oi 
stone,  and,  on  a  more  comprehensive  scale,  the  laying  out  of  the 
workings  in  such  a  way  as  to  ensure  the  upkeep  of  airways  and 
waterways  in  the  waste  with  the  least  possible  trouble  and  ex- 
pense. Again,  it  is  necessary  to  prevent  the  coal  from  being 
unduly  crushed  as  the  weight  of  the  roof  comes  on,  and  at  the 
same  time  to  utilize  the  roof-weight  to  assist  the  hewers  at  the 
face  in  the  working  of  the  coal.  The  methods  by  which  the 
above  problems  may  be  solved  differ  greatly,  being  dependent  on 
the  relative  hardness  of  the  coal,  the  roof  and  the  floor,  and  on 
the  depth,  thickness  and  inclination  of  the  seam.  With  the 
object  of  attempting  to  particularize  these  methods,  the  writer 
proposes  to  take  as  examples  six  seams  (Table  I.)  in  which  he  has 
had  experience,  all  of  which  are  being,  or  have  been,  worked  by 
longwall  methods. 

The  general  method  of  laying  out  a  district  in  a  thin  coal- 
seam  worked  by  long-wall  is  shown  in  Fig.  1  (Plate  I.).  The 
ropeways  are  laid  in  the  goaf,  the  ropes  being  advanced  nearer 
the  face  as  the  roof  settles  down  into  its  final  position.  The 
distance  between  the  gateways  is  33  feet. 

In  thick  seams,  barriers  of  coal  are  left  for  the  haulage-roads, 
the  width  of  the  barriers  varying  with  the  depth  of  the  seam. 
The  distance  between  the  gateways  is  54  feet.  The  general  mode 
of  laying  out  the  workings  is  similar  to  that  of  the  other  seams. 

The  A  seam  is  very  suitable  to  be  taken  as  a  standard  seam, 
the  roof  being  uniformly  good  and  requiring  very  little  timber. 
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Owing  partly  to  the  toughness  of  the  stone,  and  partly  to  the 
small  distance  through  which  the  necessary  settlement  takes 
place,  the  roof  bends  into  its  new  position  generally  without 
breaking.  Figs.  2,  3  and  4  (Plate  I.)  show  the  gateway-faces 
and  the  method  of  packing  :  the  larger  stones  being  built  to 
form  a  wall  about  3  feet  from  the  coal-face  and  down  the  side 
of  the  gateway,  and  the  rubbish  is  packed  inside.  All  props  are 
removed  from  the  goaf,  so  that  the  settlement  of  the  roof  shall 
not  be  hindered. 

Table  I. — The  Condition  of  the  Seams. 


Name  of 
Seam. 

Thickness 
of  Seam. 

Description  of  Roof  and 
Thickness. 

Description  of  Floor 
Thickness. 

iml 

Depth  Of 

Seam. 

A. 

Ft. 
2 

In. 
4 

F  et 
Strong  post            ...      12 

Seggar-clay  ... 
Grey  metal  ... 

Feet, 
o 

Feet. 
540 

B. 

2 

7 

White  post  and  blue 
metal  partings  ...     30 

Seggar-clay.. 
Whin  girdle 

3 

..    11 

300 

C. 

2 

6 

( ! it  y  metal             . .        9 

Seggar-clay  ...          ...   2h 

Strong  metal  and  post  ? 

540 

D. 

3 

0 

Very  soft  grey  metal    30 

Strong  white  post 

..    ? 

720 

E. 

7 

0 

St  long  post          18  to  24 

Seggar-clay  ... 
Grey  post     ... 

..   3 

300 

F. 

7 

0 

Soft  grey  metal     ...       6 

Seggar-clay  . . . 
Grey  post     ... 

..  3 
? 

300 

Figs.  1  and  2  (Plate  I.)  also  show  the  method  of  "  hipping  " 
the  coal-face,  that  is,  keeping  each  gateway  a  few  .feet  in  front 
of,  or  behind,  the  next  one.  This  system  prevents  the  formation 
of  a  continuous  straight  line  of  face,  which  is  conducive  to  a 
sudden  break-away  of  the  roof  at  the  coal-face;  but  it  crushes 
the  coal  in  the  outlying  corners  where  the  weight  conies  on, 
especially  if  the  roof  and  floor  are  strong.  Crushing,  however, 
is  very  greatly  diminished  by  careful  packing.  Hipping  is 
not  so  necessary  in  low  seams,  especially  if  the  roof  is  good  and 
the  coal  hard.  On  the  contrary,  it  is  often  more  beneficial  to 
allow  the  face  to  advance  in  a  continuous  line,  as  the  coal  then 
works  better.  This  latter  method  will  be  more  universally 
employed,  as  the  use  of  coal-cutting  machinery  becomes  more 
general :  the  enhanced  rate  with  which  the  coal-face  advances 
lessening  the  danger  of  a  break  of  the  roof  along  the  coal-face. 
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Fig.  2  shows  the  point  in  each  gateway  where  bending  of  the 
roof  may  be  expected,  and  possible  falls  of  stone  may  occur. 
This  is  approximately  on  the  line,  EF,  joining  the  points  where 
the  roof  is  supported  by  the  corners  of  the  coal.  In  the  A  seam, 
a  fracture  of  the  roof-stone  occasionally  occurs  in  the  gateways 
at  this  point,  necessitating  the  use  of  timber,  but  as  the  roof 
straightens  out  again  in  its  new  resting-place  the  frame  of  stone 
is  upheld  firmly  by  side-pressure,  and  the  gears  or  sets  of  timber 
may  be  removed.  In  the  B  seam,  where  the  roof  is  good,  though 
more  brittle,  a  greater  quantity  of  timber  is  used  in  the  gateways ; 
but  occasionally  there  are  somewhat  long  stretches  where  timber 
is  not  used.  In  the  C  seam,  the  roof  when  "  green  "  is  hard  and 
firm,  owing  to  a  band  of  tough  black  shale,  3  or  4  inches  thick, 
lying  immediately  above  the  coal.  When,  however,  the  roof  is 
once  broken,  it  shows  itself  to  be  of  a  short  nature,  requiring 
regular  timbering  along  the  gateways.  This  characteristic  of 
the  roof  has  been  the  cause  of  barriers  of  coal  being  left  to 
support  the  roof  in  the  main  haulage-roads,  a  bottom-canch  of 
stone  being  taken  up  in  order  to  keep  the  black  shale  intact, 
rendering  unnecessary  the  use  of  timber. 

"When  a  coal-barrier  is  left  to  support  a  roa/1,  the  barrier 
cross-heading  is. not  formed  next  to  the  solid  coal,  but  a  stone- 
pillar,  9  to  12  feet  thick,  is  built  between  it  and  the  coal,  so  that, 
when  the  stone  breaks  off  at  the  coal-edge,  the  broken  part  of  the 
roof  is  upheld  by  the  stone-pillar,  leaving  a  better  roof  for  i lie 
cross-heading  (Fig.  5,  Plate  I.). 

The  D  seam  at  first  presented  a  certain  amount  of  difficulty, 
owing  to  the  tender  nature  and  the  great  thickness  of  the  soft 
strata  immediately-  above  the  coal,  which,  though  apparently 
fairly  strong  when  "  green.""  very  soon  begin  to  crumble  under 
the  action  of  the  air.  It  was  found  impracticable  to  drive 
narrow  places,  and  leave  barriers  for  the  haulage-roads,  as  the 
roof,  being  so  much  softer  than  the  coal  and  floor,  cut  itself  close 
to  the  coal  and  brought  so  much  weight  to  bear  that  it  broke  the 
baulks  and  girders,  and  closed  the  place.  After  this,  it  was 
decided  to  take  out  the  coal  altogether  by  longwall.  The  original 
main  haulage-road  has  been  cleared  and  arched  with  bricks,  and 
a  rope  haulage-road  made  in  the  goaf  at  right  angles  to  it.  In 
the    gateways,    the   props    are   very    soon    broken    owing    to    the 
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unyielding  nature  of  the  floor,  and  a  great  deal  of  timbering  is 
required:  but  when  the  roof  has  once  settled  the  quantity  is  not 
excessive.  The  greatest  trouble  to  be  overcome  was  caused  by 
falls,  which  were  constantly  occurring  at  the  turns  into  the  cross- 
headings  and  gateways.  These  have  been  very  greatly  reduced 
by  the  introduction  of  wooden  cogs  into  the  corners  of  the  pillars, 
at  the  entrance  to  each  place,  which  prevent  the  packwalls  from 
being  crushed  nut  by  side-pressure  and  breaking  the  timber — a 
fruitful  cause  of  falls  of  stone. 

In  working  the  E  seam,  a  high  seam,  it  was  soon  found,  if  the 
coal-faces  of  adjoining  gateways  were  allowed  to  get  on  nearly 
level  terms,  that  the  roof  broke  close  to  the  face,  and  caused  much 
more  trouble  than  a  similar  occurrence  in  a  thin  seam.  For 
this  reason,  great  care  is  taken  to  keep  each  gateway  about  45 
feet  in  advance  of  the  succeeding  gateway.  The  principal  area 
of  possible  danger  to  the  hewers  is  at  the  "  loose-end  "  of  the 
coal-face,  where  the  lines  of  roof-fracture  are  liable  to  occur. 
At  this  point,  owing  to  the  lines  of  coal-face,  the  roof  tends  to 
bend  in  two  directions,  one  parallel  to  the  gateways  and  the 
second  at  right  angles  to  them.  This  causes  two  lines  of  fracture 
at  right  angles  to  each  other,  and  creates  the  danger  of  loose 
frames  of  stone  being  formed  in  the  roof,  which  may  fall  without 
warning.  Protection  is  afforded  by  means  of  cogs  of  timber, 
which  cause  the  roof  to  break  off  at  a  point  actually  several  feet 
distant  from  the  loose  end  (Fig.  6,  Plate  I.). 

The  roof  is  similar  to  that  of  the  A  seam,  strong  and  tough, 
and,  despite  the  height  of  the  seam,  can  be  made  to  bend  into  its 
new  position  without  seriously  breaking  in  the  gateways. 
Advantage  is  taken  of  the  fact  that  the  floor  is  of  seggar-clay, 
the  props  being  set  at  the  sides  of  the  gateways  without  sole- 
trees,  and  gradually  sinking  into  the  firm  clay  as  the  roof  settles 
down.  This  equalizes  the  pressure  on  that  part  of  the  roof  which  is 
between  the  coal-face  and  the  settled  portion,  and  lengthens  the 
life  of  each  prop,  as  the  subsidence  of  the  roof  (nearly  4  feet) 
would  otherwise  break  all  the  props.  The  roof  in  each  gateway 
is  ripped  down,  from  3  to  5  feet  thick,  to  provide  stones  for  build- 
ing the  packwalls,  which  are  spaced  about  8  feet  apart,  the  space 
between  being  filled  with  band-stone  and  rubbish.  The  roof  in 
the  waste,  between  the  packs,  is  left  unsupported,  except  for 
occasional  stone  nogs,  about  8  feet  square  (Fig.  6,  Plate  I.). 
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An  attempt  was  made  to  work  the  F  seam  by  the  longwall 
method;  but  it  was  abandoned,  owing  to  the  soft,  clayey  nature 
of  the  stone  ripped  from  the  roof,  which,  when  built  in  the  form 
of  packwalls,  was  squeezed  out  into  the  gateways  by  the^  roof- 
weight.  There  was  a  strong  post-stone  above  the  grey  metal, 
but  it  was  too  high  up  to  be  shot  down  and  used  for  building  the 
side-walls. 

The  principal  factor  in  ensuring  a  safe  and  gradual  sub- 
sidence of  the  roof  of  a  longwall  gateway  is  careful  packing. 
The  rubbish  should  be  stowed  close  against  the  roof,  the  packs 
should  be  kept  well  forward  near  the  face,  and  all  props  should 
be  withdrawn  from  the  goaf :  the  object  being  to  prevent  local 
inequalities  in  the  distribution  of  pressure.  In  a  high  seam,  it 
is  impossible  to  pack  the  goaf  as  efficiently  as  in  a  low  seam, 
owing  to  the  scarcity  of  stowing-material,  but  by  skilful  build- 
ing  and  stowing  of  the  packwalls,  the  gateways  may  be  kept  in 
good  and  safe  condition. 

A  gradual  subsidence  of  the  roof  is  additionally  desirable, 
because  breaks  in  the  roof  are  liable  to  release  water  or  gas. 
Water  is  often  released  where  a  trouble  is  passed,  but  this  may  be 
generally  prevented  by  taking  care  to  pack  all  places  close  to  the 
trouble  with  hard  post-stone,  imported  if  necessary.  In  cases 
where  a  line  of  "coal-edge"  is  left  because  of  a  boundary  or  shaft- 
pillars,  or  for  any  other  reason,  the  strata  above  are  cut  at  the 
coal-edge  to  a  considerable  height  above  the  seam,  and  a  great 
weight  is  brought  to  bear  on  the  pack  at  that  point,  the  roof 
often  being  much  broken  up.  Water,  too,  is  sometimes  released. 
For  this  reason  it  is  found  more  convenient  and  economical  to 
keep  good  the  next  gateway  but  one  to  the  coal-edge,  if  a  per- 
manent road  is  needed  there  for  the  purpose  of  ventilation, 
drainage,  or  travelling. 

The  action  of  the  roof-weight  on  the  coal  varies  according 
to  the  surrounding  conditions.  Generally  speaking,  the  roof  has 
little  influence  on  the  coal  in  working  to  the  dip  compared  with 
that  experienced  when  working  to  the  rise.  An  important  item  is 
the  rate  with  which  the  coal-face  advances.  If  the  seam  is  hard 
and  difficult  for  the  hewers,  the  rate  of  advance  of  the  coal-face 
may  be  retarded,  so  as  to  allow  the  roof-weight  more  time  to  exert 
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its  influence  ;  whereas  it  the  seam  is  soft  and  liable  to  be  crushed 
too  easily,  less  time  should  be  allowed  for  the  roof-weight  to  act, 
by  accelerating  the  rate  id'  advance  of  the  coal-face.  Other  con- 
siderations, inn.  asserl  themselves.  For  example,  in  the  D  seam. 
the  coal-face  is  advanced  as  quickly  as  possible,  so  as  to  ensure 
a  "  green  *'  roof  above  the  hewers,  as  the  roof  deteriorates  so 
rapidly  under  atmospheric  action.  In  this  seam,  the  influence, 
or  rather  the  crushing  effect  of  the  roof  on  the  coal  is  small, 
owing  to  the  softness  of  the  roof  compared  with  the  coal.  At 
one  period,  an  isolated  peninsula  of  coal  was  left  for  several  weeks, 
and  when  ultimately  got  it  was  found  to  have  hardly  suffered 
at  all  in  quality,  though  the  roof  on  all  sides  was  fallen  close. 
Curiously  enough,  the  influence  of  the  roof-weight,  so  far  as  help- 
ing the  hewers  is  concerned,  is  good. 

In  low  seams,  especially  when  working  to  the  rise,  the  roof- 
weight  renders  the  coal  much  easier  to  kirve,  greatly  reducing 
the  quantity  of  explosive  used;  while,  in  high  seams,  such  as  the 
E  seam,  the  roof  is  made  to  do  practically  all  the  work,  the 
hewers  simply  dressing  down  the  coal-face  with  the  picks,  and 
filling  the  coal  into  tubs.  This  naturally  causes  a  rapid  advance 
of  the  coal-face  of  the  E  seam,  which  is  desirable,  as  it  is  con- 
ducive to  a  greater  space  between  the  coal-face  and  the  bending 
point  of  the  root'. 

It  is  sometimes  better  to  work  the  coal  "  headways  "  instead 
of  the  usual  "  bordways  "  ;  the  seam  in  the  former  case  producing 
a  greater  percentage  of  round  coal.  In  a  soft  seam,  especially, 
it  may  be  found  advantageous,  but  in  a  hard  seam  it  will 
probably  augment  the  hewing  price,  as  the  coal  is  decidedly  more 
difficult  to  work.  It  is  occasionally  found  that  the  roof  is  more 
tractable  to  deal  with,  but  this  depends  on  the  lines  of  cleavage 
in  the  roof  and  can  onlv  be  determined  by  trial. 


The  Chairman  (Mr.  W.  C.  Blackett)  moved  a  vote  of  thanks 
to  Mr.  RobertoD  for  his  interesting  paper. 

Mr.    T.    E.     Foksteh    seconded    the    resolution,    which    was 
cordially  approved. 

Mr.  James  Ashwokth's  '•Observations  on  Water-sprayed  or 
Damped  Air  in  Coal-mines"  was  read  as  follows:  — 
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OBSERVATIONS    OX    WATER-SPRAYED    OR    DAMPED 
AIR  IN   COAL-MINES. 

By  .JAMES  ASHWORTH. 

The  recently  expressed  opinions  of  several  of  HIT.,  inspectors 
of  mines  on  water-sprayed  or  damped  air  ought  to  draw  serious 
attention  to  it,  as  the  majority  of  these  officials  apparently  place 
a  high  value  on  watering  as  a  preventive  and  also  as  a  restrictive 
agent  against  the  extension  of  an  explosion  of  coal-dust.  Thus, 
Mr.  T.  B.  Atkinson  has  said  that  "  if  all  the  dangers  attending 
shot-firing  in  mines  are  thoroughly  understood  and  guarded 
against  [by  watering],  there  seems  to  be  no  reason  why  shots  should 
Dot  be  tired  with  safety."* 

aIi-.  -T.  T.  Robson,  in  his  report  on  the  Tylorstown  colliery 
explosion,  said  "  that  the  use  of  high  explosives  led  the  manage- 
ment to  depend  more  on  the  supposed  greater  safety  .  .  .  than  is 
warranted,  and  that  this  led  to  insufficient  watering. "+  And,  in 
the  report  on  the  explosion  at  the  Universal  colliery,  he  said  that 
he  entirely  agreed  "  with  Prof.  TV  Galloway  that  shot-firing  is 
the  most  prolific  cause  of  explosions  in  coal-mines ; "+  and  that 
the  third  point  referred  to  by  the  jury,  namely,  that  it  should  be 
"strictly  compulsory  to  have  the  bottom,  sides  and  top  of  the 
roads  of  collieries  so  well  watered  as  to  make  it  impossible  for 
coal-dust  to  spread  on  an  explosion,"§  was  highly  important.  "  It 
is  now  universally  admitted  that  coal-dust  is  a  "greater  enemy  ' 
than  even  fire-damp,  yet  it  is  undoubtedly  a  fact  that  sufficient 
attention  is  not  always  paid  to  the  prevention  of  its  accumula- 
tion, and,  in  my  opinion,  this  can  only  be  done  by  constant  and 
efficient  watering." 

ins.  Inst.  M.E.,  1902,  vol.  xxiv..  page  467. 

t  "  Report  to  the  Right  Honourable  the  Secretary  of  State  for  the  Home 
Department  on  the  Explosion  at  Tylorstown  Collieries  on  the  -27th  January, 
1896,"  by  Mr.  J.  T.  Robson,  Reports  to  tht  Right  Honourablt  th>  Secretary  of 
StaU  for  il<  Homt  Department  on  tht  Tylorstown  Colliery  Explosion,  by  Mr.  Robert 
Woodfall  and  Mr.  J.  T.  Robson,  1896,  page  18. 

;  "Report,"  by  Mr.  J.  T.  Robson,  Reports  to  His  Majesty's  Secretary  of 
Statt  for  tht  Home  Department  on  tht  Circumstances  attending  an  Explosion  which 
occurredat  tht  Universal  Colliery,  Glamorganshire,  on  May  24th,  1901,  by  Prof.  W. 
Calloway,  Mr.  S.  T.  Evans  and  Mr.  J.  T.  Robson,  1902,  page  31. 

§  Ibid.,  page  31.  ||  Ibid.,  page  32. 
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Mr.  J.  S.  Martin,  in  his  report  on  the  explosion  at  Llanbradach 
colliery,  said  that  "colliery  managers  and  workmen  must  in  the 
future  more  thoroughly  recognize  the  danger  arising  from  dust, 
and  introduce  some  satisfactory  means  for  bringing  a  jet  of  water 

to  play  upon  the  roof  and  sides It  must  also  be  borne 

in  mind  that  where  there  is  much  dust,  water  takes  little  effect  at 
first,  and  that  it  must  be  very  liberally  distributed  for  its  use  to 
be  efficient."*  He  was,  however,  able  to  say,  in  his  report  on  the 
explosion  at  the  MacLaren  colliery,!  that  good  use  had  been  made 
of  the  watering  arrangement,  and  to  it  might  be  attributed  the 
limited  los^  of  1'f'e:  this  was  perhaps  the  first  practical  proof  that 
artificial  watering  had  limited  the  effects  of  what  might  other- 
wise have  proved  a  very  widespread  and  much  more  disastrous 
explosion. 

Messrs.  J.  T.  Robson,  H.  Hall  and  J.  S.  Martin  agreed  with 
the  recommendation  of  the  jury,  at  the  enquiry  on  the  Albion 
explosion,  that  shot-firing  in  timber  should  be  absolutely  pro- 
hibited :+  in  this  cr.se,  the  verdict  was  not  qualified  by  any 
suggestion  as  to  efficient  watering. 

Mr.  H.  Hall,  reporting  on  his  experiments  at  Skelmersdale 
colliery  to  the  Royal  Commission  on  Explosions  from  Coal-dust 
in  Mines,  remarked  that  "  mines  which  are  naturally  of  a  dry 
and  dusty  character  cannot  be  artificially  damped  so  as  to  render 

gunpowder  safe It  is  deserving  of  consideration  and 

experiment  to  test  whether  a  coal-dust  explosion  would  be 
stopped  in  its  course  by  a  certain  length  of  roadway  being  con- 
stantly kept  in  a  wet  condition.  Personally,  I  think  such  a  plan 
would  not  prove  effective  in  consequence  of  what  may  be  termed 
tin'  pioneering  cloud  of  dust  which  precedes  the  flame."§ 

*    Report  to  His  Majesty's  Secretary  <f  State  for  tht  Home  Department  on  tht 
Circumstances  attending  an   Explosion   which   occurred  'it    Llanbradach    Colliery, 
•  '/mil.  near  Cardiff,  on  the  10th  September,   190 1,  by  Mr.  .1.   S.   Martin, 
1901,  page  8. 

t  "Report,"  by  Mr.  J.  S.  Martin,  1,'i/jo,-/*  to  His  Majesty's  Secretary  of 
Statt  for  tht  Jlmiii  Department  <>n  tht  Circumstances  attending  an  Explosion  which 
occurred  at  MacLaren  Colliery  (Xo.  1  Pit),  Abertysswg,  on  tht  •-'/'</  September,  l'.>n.\ 
by  Mr.  S.  T.  Evans  ami  Mr.  J.  S.  Martin,  1903,  pages  4  and  7- 

X  "Report  on  Albion  Colliery  Explosion,"  by  Mr.  J.  T.  Robson,  Mr.  Henry 
Hall  and  Mr.  Joseph  S.  Martin,  Report*  /,,  th  Right  Honourable  the  Secretary  of 
Statt  for  tli>  Homt  Department  on  Ha-  Disaster  at  Albion  Colliery,  Cilfynydd,  near 
Pontypridd,  on  tht  ?3rd  June,  1894,  by  Mr.  J.  Roskill  and  by  Mr.  J.  T.  Robson, 
Mr.  Henry  Hall  and  Mr.  Joseph  S.  Martin,  1894,  page  39. 

§  lit  port  madt  by  desin  of  the  Secretary  of  State  to  the  Royal  Commission  <  u 
Explosions  from  Coal-dust  in  Mines,  by  Mr.  Henry  Hall,  1893,  page  15. 
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Mr.  H.  Hall,  however,  proved  by  the  following  experiments 
that  a  pioneering-  cloud  of  dust  was  not  a  necessary  factor  in  a 
coal-dust  explosion.  In  the  first  experiment,  2  cwts.  of  dust  from 
Albion  colliery  was  thrown  into  a  disused  pit,  150  feet  in  depth 
and  7  feet  in  diameter,  at  Skelmersdale ;  and,  30  minutes  after- 
wards, a  shot  of  lh  pounds  of  gunpowder  was  fired  from  a  cannon 
hung  vertically  at  the  bottom  of  the  pit,  with  the  result  that  a 
very  violent  explosion  occurred,  and  a  body  of  flame,  60  feet  high, 
was  seen  above  the  pit-top.  Forty-five  minutes  after  this, 
another  shot,  of  the  same  weight,  was  fired,  without  adding  any 
additional  coal-dust,  and  again  there  was  an  explosion,  and  a 
flame,  15  feet,  above  the  pit-top.*  The  second  experiment  was 
equally  convincing,  in  which  1^  cwts.  of  dust  from  the  Hutton 
seam,  Murton  colliery,  was  used,  and  3  minutes  after  putting  in 
the  dust,  a  charge  of  10  ounces  of  ammonite  was  fired,  without 
an  explosion  resulting:  11  minutes  later,  another  shot  (8  ounces 
of  roburite)  was  fired  without  adding  further  coal-dust,  and  again 
there  was  no  explosion;  25  minutes  later,  lh  pounds  of  gun- 
powder was  fired  without  adding  any  coal-dust,  and  this  time  a 
very  violent  explosion  Mas  produced,  with  flame,  60  feet,  above 
the  pit-top.f 

Prof.  H.  B.  Dixon  remarked,  in  the  report  on  the  explosion 
at  Radstock  colliery,  that  "  the  path  travelled  by  the  flame  was 
not  '  dusty  '  in  the  sense  in  which  that  word  is  ordinarily  used 
in  mines. "+ 

Fortunately,  Mr.  H.  Hall  recorded  the  state  of  the  weather 
and  the  hygrometrical  readings§  on  eight  of  the  days  of  his 
experiments,  thus  allowing  the  condition  of  the  air  to  be  com- 
pared with  that  to  which  we  arc  accustomed  in  mines.  On  July 
6th,  1887,  when  the  dust  from  Albion  colliery  was  tested,  the 
dry-bulb  thermometer  stood  at  78°  Fahr.  and  the  wet  bulb  at 
65°  Fahr.,  showing  that  the  air  was  rather  dry  and  contained  IS 
grains  of  water:  and  on  July  8th,  1887,  when  the  Hutton  seam 
dust  from  Murton  colliery  was  tested,  the  dry  bulb  was  75°  Fahr. 

Report  i,i'i<l>  by  desin  of  the  Secretary  of  State  to  the  Royal  Commission  on 
Explosions  from  Coal-dust  in  Mines,  by  Mr.  Henry  Hall,  1893,  page  11. 

t  Ibid.,  page  5. 

I  Appendix  XXI.,  by  Prof.  H.  B.  Dixon,  Minutes  of  Evidence  taken  befon 
the  Royal  Co  omission  on  Explosion*  from  Coal-dust  in  Mines;  with  Appendices  and 
Index,  vol.  ii.,  1894,  page  92. 

§  Rtjiort  mndj  l,i/ lb-sin:  of' tin  Sfcn-tnry  of  Stat,  to  th<  Royal  Commission  on 
Explosions  from  Coal-dust  in  Mines,  by  Mr.  Henry  Hall,  1893,  page  19. 
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and  the  wet  bulb  68°  Fakr.,  showing  a  content  of  6'2  grains  of 
water  per  cnbic  foot.  The  highest  percentage  of  saturation  was 
on  Tune  23rd,  18873  when  rain  was  falling  nearly  all  day,  and  the 
dry  hull)  registered  54°  Fain,  and  the  wet  hulh  52°  Fahr. :  these 
conditions  giving  IT  grains  of  water  per  cubic  foot,  or  86  per 
cent,  of  saturation.  When  the  dust  from  Albion  colliery  was 
tested,  the  saturation  on  the  surface  was  only  47  per 
cent.,  and  in  the  case  of  the  Hutton  seam  dust  66  per  cent. 
It  is  practically  certain  that  on  the  days  when  the  dry-bulb  ther- 
mometer registered  74°,  75°,  78°  and  82°  Fahr.,  the  air  in  the 
shaft  would  be  cooler,  and  would  also  contain  more  moisture  than 
on  the  surface;  and  the  effect  of  this  alteration  in  temperature 
may  be  realized  by  referring  to  Mr.  W.  N.  Atkinson's  report  on 
the  "'  First  pit,"  Bristol  and  Somerset  coal-field,*  at  a  depth  of  684 
feet.  At  the  surface,  the  dry  bulb  was  66°  Fahr.  and  the  wet 
bulb  57°  Fahr.,  indicating  3"9  grains  of  water  per  cubic  foot. 
In  the  Hard  vein,  2,700  feet  from  the  shaft,  the  dry  bulb  was 
o7j°  Fahr.  and  the  wet  bulb  was  also  blh°  Fahr.,  indicating 
complete  saturation  with  5*3  grains  of  water  per  cubic  foot ;  and 
in  the  High  rein  return-airway,  the  dry  bulb  was  63°  Fahr.  and 
the  wet  bulb  63°  Fahr.,  indicating  complete  saturation  with  6-4 
grains  per  cubic  foot. 

When  Mr.  H.  Hall  tested  the  dust  from  the  Radstock  No.  6 
seam  (July  7th,  1887),  the  temperatures  on  the  surface  were  :  dry 
bulb  82°  Fahr.  and  wet  bulb  68°  Fahr.,t  showing  the  water- 
content  to  be  5-2  grains,  or  nearly  the  same  as  in  Mr.  Atkinson's 
experiments ;  and,  although  he  did  not  obtain  an  explosion,  yet 
he  found  the  dust  charred  in  the  first  experiment  for  a  distance 
of  75  feet,  and  in  the  second  experiment  to  120  feet.+  These 
experiments,  as  well  as  those  previously  quoted,  may  be  usefully 
compared  with  an  experiment  made  on  Tune  23rd,  1887,  on  dust 
from  the  Aberdare  Four-feet  seam  of  the  Lewis  Merthyr  colliery, 
when  at  the  surface  the  dry  bulb  was  54°  Fahr.  and  the  wet  bulb 
52°  Fahr.J  showing  the  low  content  of  3'6  grains  of  water  per 

*  "Report  upon  the  Condition  of  the  Radstock  and  Forest  of  Dean 
Collieries,"  by  Mr.  W.  N.  Atkinson,  First  Report  of  tin  l'oi/al  Commission  on 
Explosion*  from  Coal-dust  in  Mines;  with  Minutes  of  Evidence  and  Appendices, 
1891,  appendix  xi.,  page  176. 

;  Report  modi  by  desire  of  the  Secretary  of  State  to  the  Royal  Commission  on 
Explosions  from  Coal-dust  in  Mines,  by  Mr  Henry  Hall,  1893,  page  19. 

J  Ibid.,  page  12.  §  Ibid.,  page  19. 
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cubic  foot  of  air.  Although  this  dusl  was  taker  from  the  same 
seam  of  coal  as  the  highly  explosive  coal-dust  of  the  Albion 
colliery,  yet  the  first  experiment  only  yielded  an  explosion  which 
extended  to  the  pit-top,  and  the  two  following  experiments  only 
resulted  in  charring  to  distances  of  4">  and  51  feet  respectively.* 

Without  more  extended  experiments  being  made,  and  records 
of  the  condition  of  the  air  in  the  pit  being  kept,  it  would  be 
unsafe  to  assert  that  air  containing  only  3*6  grains  of  water  per 
cubic  foot,  is  a  safer  atmosphere  in  which  to  fire  shots  than  one 
containing  6*2  grains.  Still,  it  has  that  appearance,  more  par- 
ticularly if  it  be  observed  that  at  the  time  when  the  Albion  dust 
was  tested  (Tune  9th,  1887),  the  div  bulb  reading  07°  Fahr.  and 
the  wet  bulb  62°  Fahr.,  the  air  contained  5'3  grains  of  water:  t  it 
was  therefore  73  per  cent,  of  saturation,  and  caused  a  more 
violent  explosion  than  any  that  had  preceded  it. 

Tables  I.  and  II.  will,  however,  demonstrate  more  clearly  that 
the  surface-temperatures  and  the  percentage  of  saturation  vary 
considerably,  and  that,  when  this  air  is  taken  down  the  pit, 
these  values  immediately  commence  to  alter,  and  the  variations 
become  less  marked  the  nearer  the  air  approaches  to  the  upcast- 
shaft.  Table  I.  contains  extracts  from  barometrical,  hygrometrical 
and  water-gauge  observations  made  during  the  months  of  March, 
April  and  May.  1899,  at  a  colliery  working  a  dry  and  dusty  coal- 
seam  at  a  depth  of  2,100  feet,  and  where  no  serious  explosion  of 
gas  or  dust  had  yet  occurred.  The  observations  made  by  Prof. 
W.  Galloway  at  the  Universal  colliery^  are  added,  for  the  sake 
of  comparison.  Table  II.  records  the  weight  in  grains  per  cubic 
foot  of  air  and  the  weight  of  water  carried  in  suspension  at  the 
surface,  at  the  bottom  of  the  downcast-shaft,  and  at  the  bottom 
of  the  upcast-shaft,  and  the  differences  of  these  weights  and  the 
sum  of  these  differences.  The  uniformity  of  the  heat,  and  conse- 
quently of  the  water-content  of  the  air,  at  the  foot  of  the  upcast- 
shaft  arrests  attention;  thus,  the  variation  of  temperature  ranged 

*  Report  made  by  desirt  of  th(    Secretary  of  State  to  the  Royal  Commission  on 
Ions  from  Coal-dust  in  Mines,  by  Mr.  Henry  Hall,  1893,  page  11. 

+  Ibid.,  page  19. 

;  -'Report,"  by  Prof.  W.  Galloway,  Reports  to  His  Majesty's  Secretary  of 
State  for  the  Home  Department  an  tht  Circumstawes  attending  an  Explosion  which 
occnm  il  at  th  Unim  rsal  <  'ollu  ry,  Glamorganshin  ,  on  Man  .'Jflu  1901,  by  Prof.  Y\  . 
Ualloway,  Mr.  S.  T.  Evans  and' Mr.  J.  T."  Robson,  1902,  page  9. 
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from  82°  to  S~)J,°  Fahr.,  and  the  water-vapour  from  5-4  to  61 
grains.  <»n  the  coldest  day  (No.  5),  the  natural  warmth  of  the 
strata  increased  the  temperature  of  the  air  from  33°  to  82° 
Fahr.  or  49°,  and  on  the  warmest,  day  (Xo.  7)  from  59£°  to  83£° 
Fahr.  or  21°:  and  the  weight  of  water-vapour  was  increased 
from  (Xo.  5)  1'9  to  5-4  or  3'5  grains,  and  (No.  7)  from  2*5  to 
5*7  or  3'2  grains.  On  the  coldest  day,  the  increase  in  tempera- 
ture in  descending  the  shaft  was  from  33°  to  iSh°  Fahr.  or  15A°. 
and  on  the  warmest  day  from  59|°  to  63°  Fahr.  or  only  3-^°,  and, 
therefore,  it  will  be  clearly  seen  that  mine-air  quickly  attains  a 
nearly  normal  temperature  all  the  year  round. 

Probably  the  most  serious  divergence  in  figures  will  be  found 
when  a  comparison  of  the  water-gauge  readings  is  made  with  the 
differences  in  the  last  three  columns,  but  it  confirms  the  writer 
in  his  opinion  that  the  water-gauge  is  not  nearly  so  useful  an 
nstrumeni  as  it  is  generally  thought  to  be:  that  it  is,  in  fact,  a 
clumsy  instrument,  which  does  not  afford  such  accurate  informa- 
tion as  modern  mining  demands,  and  he  therefore  suggests  that 
barometrical  and  hygrometrical  observations  should  be  made 
daily,  or  whenever  the  fireman  or  deputy  inspects  a  district. 

The  power  of  the  ventilation  depends  on  the  difference  of 
pressure  between  the  downcast-shaft  and  the  upcast-shaft: 
but  in  the  ordinary  formula  to  ascertain  the  value  of  the  motive 
column  H  =  D  (T  — t)-f-(T  — 459),  no  account  is  taken  of  the  in- 
fluence exerted  by  the  content  of  water,  and  it  is  now  suggested 
that  the  sum  of  the  differences  in  the  weights  per  cubic  foot  of 
air  between  the  surface  and  the  bottom  of  the  downcast-shaft, 
and  between  the  latter  and  the  bottom  of  the  upcast-shaft,  should 
be  taken  as  the  true  indication  of  what  may,  for  the  moment,  bo 
termed  the  water-gauge.  Wherever  this  is  done,  the  general 
manager  and  the  manager  will  have  at  their  service  information  of 
a  most  valuable  character,  and  will  be  able  to  check  the  ventila- 
tion-reports by  means  which  cannot  easily  be  faked,  and  are  not 
fairly  disclosed  until  the  calculations  have  been  made.  Probably, 
in  course  of  time,  rules  may  be  evolved  which  will  direct  attention 
to  any  serious  increment  of  fire-damp  in  the  return-air,  in  a 
somewhat  similar  way  to  the  following  example,  where,  by  com- 
paring the  observations  taken  in  the  pit  2,100  feet  deep,  with 
those  from  the  Universal  colliery,  it  may  be  seen  that  watering  or 
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spraying  was  not  carried  out  so  extensively  in  the  former  as  in 
the  latter  colliery,  because  the  latter  shows  that  the  return-air  was 
within  0'5  grain  of  saturation,  whereas  the  former  could  have 
carried  5'9  grains  more  water-vapour  per  cubic  foot. 

Table  II.  also  shows,  when  rain  was  falling  on  the  surface, 
that  the  intake-air  at  the  pit-bottom  was  most  heavily  charged 
with  moisture,  namely,  4'4  grains,  and  that  the  increase  of 
temperature  in  the  air  as  it  passed  through  the  mine,  enabled  it 
to  carry  a  greater  weight  of  water  at  the  point  where  it  was  least 
required,  namely,  in  the  return-air.  TVhat  point  of  excellence 
in  saturation  it  is  possible  to  attain  on  the  intake-air  roads  of 
collieries  is  probably  most  clearly  demonstrated  in  Mr.  H.  TV. 
Martin's  evidence ;  *  thus,  at  his  second  spray,  618  feet  from  the 
pit,  the  air  at  51°  was  saturated  by  only  4'2  grains  of  moisture; 
at  3,732  feet  the  temperature  had  increased  to  04°  Fahr.,  and  the 
moisture  to  6*6  grains ;  and,  at  the  coal-face,  the  temperature  had 
become  67°  Fahr.,  and  the  moisture  7-3  grains.  These  experi- 
ments also  showed  that  the  heat  of  the  air  at  the  coal-face  was 
reduced  2°  when  the  water-sprays  were  at  work,  and  when  the 
sprays  were  not  at  work  the  natural  heat  of  the  mine  increased 
the  heat  of  the  air  by  2°,  and  evaporation,  between  the  shaft- 
bottom  and  the  distance  of  3,732  feet,  added  2-l  grains  to  that 
already  in  the  air  coming  down  the  shaft,  and  1*1  grains  more 
between  that  point  and  the  coal-face.  Thus  it  will  be  seen,  that 
if  an  explosion  had  occurred  under  these  conditions,  the  restrain- 
ing influence  of  the  water  over  a  length  of  1,500  feet  from  the 
face,  would  be  less  than  7*3  grains  of  moisture,  and  between  that 
point  and  the  pit-bottom  (3,000  feet)  6"2  to  4-l  grains  of  moisture 
and  possibly  in  addition  there  might  be.  at  some  unknown  point, 
a  spray  in  active  operation. 

Seeing  that  dust  is  constantly  being  produced  during  the 
transit  of  coal,  there  is  always  fine  dust  floating  in  the  air  mixed 
with  moisture,  much  too  small  in  quantity  to  produce  the  most 
explosive  condition,  and  yet  this  dust  is  the  most  dangerous  of 
any,  and  may  be  said  to  correspond  with  the  dust  which,  having 
been  left  in  the  pit  for  upwards  of  f  hour  after  being  thrown  in. 

*  Minutes  of  Evidenct  taken  be/on  the  Royal  Commission  on  Explosions  from 
Coal-dust  hi  Minn:  u-ith  Ajijnni/ir,.-.  and  In<h<\  vol.  ii.,  1894.  appendix  xv.. 
diagram  d. 
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was  exploded  by  Mr.  H.  Hall  in  more  than  one  experiment.  No 
percentage  of  moisture,  under  5  per  cent.,  can  offer  any  restraint 
against  the  extension  of  a  coal-dust  explosion*  and  it  is  not  sur- 
prising, therefore,  that  in  the  disasters  at  Tylorstown,  Universal 
and  MacLaren  collieries,  the  name  swept  along  the  watered  parts 
of  the  roads  as  if  thev-  were  charged  with  gas.  Experiments 
made  in  Germany,  entirely  support  these  facts,  as  it  was  there 
proved  that  water  had  no  restraining  influence  on  an  explosion 
oi  coal-dust,  unless  the  dust  was  so  wet,  that  water  could  be 
squeezed  out  of  it  by  the  hand.f  It  is  useless,  therefore,  to 
depend  on  water-sprays  for  restraining  the  extension  of  an  ex- 
plosion after  it  has  once  been  initiated. 

Water-sprays  are  to  some  extent  a  sanitary  requirement,  but 
even  from  this  standpoint  can  be  overdone,  and  may  become  the 
means  of  extending  the  horrible  disease  known  as  ankylos- 
tomiasis. This  is  not  a  ''bogey"  to  be  lightly  considered,  but 
a  serious  matter :  thus  Dr.  J.  S.  Haldane  states  that  "  it  is 
evident  that  the  spread  of  the  disease  may  be  entirely  checked 
by  preventing  the  pollution  of  mines  by  human  excrement.  Un- 
less this  is  effected,  as  it  certainly  can  be,  the  disease  will  pro- 
bably spread  gradually  throughout  the  mines  of  England, 
wherever  the  temperature  and  moisture  are  favourable  to  the 
growth  of  the  larvae."*  As  damp  and  warm  air  is  favourable 
to  the  propagation  of  ankylostomiasis,  the  writer  would  ask  Dr. 
Haldane,  or  any  other  authority,  what  weight  of  moisture  is  per- 
missible per  cubic  foot  of  air  at  certain  temperatures,  to  enable 
colliers  to  work  under  the  most  favourable  sanitary  conditions. 
In  1899,  there  were  94  cases  of  ankylostomiasis  reported  in  the 
Westphalian  coal-field ;  in  1900,  when  water-spraying  was  made 
compulsory,  the  numbers  increased ;  in  1901  there  were  1,030 
cases ;  up  to  October,  1902,  1,355  cases ;  and  the  increase  con- 
tinued, until  at  three  collieries,  90  per  cent,  of  the  men  were  said 
to  have  been  effected;  but  the  disease  was  checked  in  1903,  and 
the  percentage  of  men  affected  commenced  to  decrease.  One 
means  used  for  checking  its  extension  was  drier  air,  and,  there- 
fore, the  Government  Mining  Board  of  Dortmund  has  sanctioned 
the   temporary    suspension   of   compulsory   water-spraying.        A 

*  "The  Rate  of  Explosions  in  (Jasis,"  by  Prof.  H.  B.  Dixon,  Trans.  Inst. 
M.E.,  1892,  vol.  iii.,  page  317. 

f   Truiis.  Inst.  M.E.,  1893,  vol.  iv.,  page  660  ;  ami  vol.  v.,  page  544. 

t  Report  to  the  Secretary  of  State  for  tin,  Homt  Department  on  mi  Outbreak 
of  Ankylostomiasin  in  a  Cornish  Mine,  by  Dr.  J.  S.  Haldane,  1902,  page  6. 


WATER-SPRAYED    OR    DAMPED    AIR.  167 

Royal  order  in  the  Dortmund  district  also  directs  that,  if  the 
pit-water  is  not  taken  direct  from  the  marl,  it  must  not  be  used 
for  spraying  coal-dust. 

The  necessity  for  a  full  and  dispassionate  discussion  of  this 
subject  is  evidenced  in  other  ways ;  thus  it  has  been  proved,  in 
evidence  given  before  the  Royal  Commission  on  Coal-supplies, 
tli at  in  the  deep  and  hot  collieries  of  this  country,  in  Lancashire 
and  Staffordshire,  and  in  Scotland,  water-spraying  or  other  means 
of  damping  the  air  has  had  to  be  entirely  abandoned,  because 
warm  damp  air  is  so  enervating  that  the  colliers  cannot  do  their 
work  with  any  degree  of  comfort.  Here,  then,  those  who  hold 
that  watering  of  some  sort  is  a  necessary  condition  to  ensure 
safety  in  dusty  mines  are  confronted  with  a  problem,  for 
which  at  present  there  is  no  practical  solution.  Not  only  so,  but 
owners,  agents  and  managers  of  mines  are  placed  in  a  serious 
position,  for  if  an  explosion  occurs  in  a  deep  pit,  where  no  water- 
ing is  practised,  H.M.  inspectors  of  mines  may,  at  once,  assert 
that  the  colliery  was  not  fitted  with  watering  apparatus,  and, 
therefore,  that  the  management  had  been  culpably  negligent. 
And  if  the  opposite  extreme  be  taken,  namely,  of  a  colliery  so 
situated  that  there  is  a  great  difficulty  in  keeping  down  the 
formation  of  ice  on  the  main  haulage-ways  (No.  3  colliery  of 
Tables  I.  and  II.),  and  where  watering  is  therefore  an  impossi- 
bility in  winter,  and  even  if  it  were  possible,  the  grains  of  water 
that  would  bring  it  up  to  the  point  of  saturation  are  so  few  (say 
2'6),  that  although  this  mine  has  been  described  as  a  dusty  and 
gaseous  one,  2'6  grains  of  water  would  have  to  represent  the  factor 
of  safety.  Comparing  this  case  with  a  deep  pit,  or  say  with  the 
Universal  colliery,  where  the  air  was  carrying  4"4  grains  of 
water  at  or  near  the  pit-bottom,  the  time  seems  to  have  arrived 
when  it  ought  to  be  authoritatively  stated  (1)  what  is  the  point  of 
saturation  to  which  air  ought  to  be  brought,  and  (2)  how  that 
saturation  may  be  attained. 

In  summing  up  the  contrary  interests  involved  in  the  damp- 
ing of  the  air  in  coal-mines,  the  following  questions  may  be 
asked:  (a)  Shall  we  attempt  by  spraying  the  impossible  task 
of  limiting  a  possible  explosion  ?  or  (b)  shall  we  give  atten- 
tion to  the  comfort  and  health  of  underground  labour,  and  re- 
duce spraying  to  a  sanitary  point  ? 


lt'8  DISCUSSION — WATER-SPRAYED    OR    DAMPED    AIR. 

The  Chairman  (Mr.   W.  C   Blackett)  drew  attention  to  oily 

preparations,  such  as  '"  west) umite,"'  which  were  now  employed 
for  watering  the  roads  and  highways,  and  suggested  that,  in  the 
discussion  upon  this  paper  the  members  would  criticise  his  pro- 
posal that  these  should  be  tried  in  mines.  The  dust  would 
be  laid,  and  certainly  trouble  from  ankylostomiasis  would  be 
avoided,  but  other  cpuestions  might  arise  as  to  safety. 

Mr.  J.  B.  Atkinson  (H.M.  Inspector  of  Mines)  said  that  the 
subject  of  watering  in  mines  might  be  looked  at  from  two  points 
of  view  :  (1)  Damping  in  the  case  of  firing  shots,  that  is,  the 
effectual  application  of  water  in  the  immediate  vicinity  of  the 
shot,  about  which  there  was  no  difficulty;  and  (2)  the  general 
damping  of  the  roads,  which  was  a  much  more  difficult  matter. 
The  writer  appeared  to  think  that  moisture  in  air  itself  was  a 
source  of  safety,  but  he  (Mr.  Atkinson)  did  not  know  that  this 
view  was  correct.  If  the  air  of  a  mine  -was  so  damp  that  it 
exerted  a  perceptible  damping  influence  upon  coal-dust,  this 
made  for  safety ;  but  the  moisture,  always  present  in  the  air, 
when  it  had  not  that  effect,  would  be  useless  in  preventing 
an  explosion.  The  suggestion  that  oil  should  be  used  on  roads 
for  laying  dust  seemed  a  rather  objectionable  method  of  deal- 
ing with  the  difficulty.  The  addition  of  salt  to  the  water  would 
probably  be  more  appropriate.  With  regard  to  the  damping 
of  the  air  in  deep  and  dry  mines,  to  a  sufficient  extent  to  deal 
thoroughly  with  the  dust  danger,  he  did  not  think  that  it  had 
ever  been  thoroughly  tested.  One  method  that  had  been  sug- 
gested was  to  send  the  air  into  the  mine  considerably  above  the 
normal  temperature  of  the  mine  and  saturated  with  moisture,  so 
that  the  air-current  would  deposit  moisture  as  it  went  around  the 
workings.  This  method  might  be  made  use  of  at  intervals,  and 
not  during  the  whole  time  that  the  pit  was  working. 

Mr.  T.  E.  Forstkr  said  that  he  was  inclined  to  agree  with  Mr. 
Atkinson  that  damping  the  air  was  of  very  little  use,  unless  the 
roads  were  thoroughly  watered.  This  was  the  only  method  of 
laying  dust,  though  perhaps  it  might  not  be  necessary  to  do  it 
very  frequently.  He  believed  that  ammonite  was  used  when 
Mr.  Hall  made  his  experiments  in  the  shaft,  but  he  did  not  quite 
understand  what  explosive  was  used   in  the  other  experiments. 
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The  Chairman  (Mr.  W.  C.  Blackett)  said  that  gunpowder 
was  used  thrice,  with  the  result  that  there  were  three  successive 
explosion> :  then  ammonite  was  used,  followed  by  rohurite, 
without  explosion:  then  gunpowder  was  again  used,  and  an 
explosion  resulted.  He  supposed  that  the  object  of  the  writer 
was  to  prove  that  the  use  of  safety-explosives  was  better  than 
watering. 

Prof.  Henry  Louis  said  he  had  either  failed  to  apprehend 
the  meaning  of  the  writer,  or  that  gentleman  was  under  a 
misapprehension,  for  he  seemed  to  base  his  ideas  as  to  the 
moisture  of  the  air  on  observations  of  wet-bulb  and  dry-bulb  ther- 
mometers. So  far  as  he  (Prof.  Louis)  understood  the  question, 
wet-bulb  and  dry-bulb  thermometers  could  only  indicate  the 
amount  of  moisture  present  in  the  air  as  a  gas,  and  not  that  in  the 
liquid  state,  and  thus  did  not  indicate  whether  air  was  dry  or  moist 
in  the  ordinary  acceptation  of  the  words;  and  whereas  Mr. 
Ashworth  appeared  to  imagine  that  water  in  the  state 
of  vapour  could  possibly  have  a  restraining  effect  with 
regard  to  explosions,  he  (Prof.  Louis)  was  not  inclined  to  agree 
with  this  view.  If  the  name  of  an  explosion  struck  water  as 
a  fluid  in  suspension,  it  would  be  rapidly  evaporated,  an 
enormous  annmnt  of  heat  would  be  absorbed,  and  the  flame 
would  be  cooled  below  the  firing-point.  If  they  had  water  in  the 
air  in  the  form  of  vapour  that  reduction  of  the  temperature  of 
the  flame  could  not  take  place.  He  did  not  see  how  the  quantity 
of  gasiform  moisture  in  the  air,  as  indicated  by  wet-bulb  and 
dry-bulb  thermometers,  could  give  any  indication  of  its  power 
to  stop  an  explosiom 

Mr.  H.  W.  Of.  Halbafm  said  that  he  had  had  some  little  con- 
versation about  the  question  with  the  writer  of  the  paper,  and 
could  say  that  his  view,  which  he  believed  was  correct  to  some 
extent,  was  that  a  little  moisture  facilitated  chemical  action. 
For  instance,  he  supposed  that,  in  trying  to  explode  a  mixture 
of  oxygen  and  hydrogen  by  an  electric  spark,  no  explosion 
would  take  place  if  the  two  gases  were  perfectly  dry;  but,  if  a 
little  moisture  were  added -to  the  mixture,  an  explosion  would  at 
once  ensue  on  the  passage  of  the  electric  spark. 

Prof.  Lotjis  said  that  in  most  exact  chemical  experiments  it 
was  possible  to  get  oxygen  and  hydrogen  so  dry  that  they  could 
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not  be  ignited  by  an  electric  spark.  Such  a  result  could  only  lie 
obtained  in  very  delicate  experiments,  and  the  ordinary  air  nf 
everyday  life  contained  a  relatively-large  amount  of  moisture. 

The  CHAIRMAN  (Mr.  W.  C.  Blackett)  said  that  he  had  always 
regarded  the  watering  of  mines  as  preventing  the  formation  of 
what  he  had  previously  termed  the  "  pioneering  phenomena," 
which,  had  to  precede  the  heat-wave  following  an  explosion. 
It  seemed  to  him  that  they  wanted  to  take  an  everyday  view 
that  the  water  was  there  to  lay  the  dust,  and  not  to  prevent  any 
chemical  combination  with  the  dust  when  the  explosion  had 
once  taken  place  or  begun.  Their  object  was  to  prevent  the 
explosion,  and  not  to  minimize  the  phenomenon,  after  it  had 
once  started. 

Mr.  J.  P.  Kikkfp  said  that  the  deeper  they  went  into  the 
earth,  the  higher  they  found  the  temperature,  and  the  greater 
the  amount  of  water  absorbed  by  the  heated  air.  The  human 
factor  would  also  enter  wherever  very  high  temperatures  pre- 
vailed. Anyone,  who  had  had  any  experience  of  mines  with 
temperatures  of  90°  to  96°  Fahr.,  with  the  air  laden  with 
moisture,  must  have  realized  its  intolerable  oppressiveness. 
This  question  would  have  to  be  considered  in  the  watering  of 
hot,  deep  mines,  because  men  would  absolutely  refuse  to  work 
therein. 

Mr.  C.  H.  Merivale  said  that,  in  some  Belgian  mines,  the 
use  of  water  for  the  purpose  of  cooling  the  air  had  been 
abandoned,  in  order  that  the  perspiration  of  the  men's  bodies- 
might  be  freely  absorbed  by  the  air. 

The  Chairman  hoped  that  the  members  would  not  forget 
his  suggestion  as  to  oil-spraying.  He  proposed  to  make  a  trial, 
and  if  oil-spraying  laid  the  dust,  one  evil  was  gone,  while  if  it 
had  a  smell  it  would  be  a  healthy  one. 

Mr.  M.  \Valtox  Brown  said  that,  at  his  suggestion,  some 
experiments  had  been  made  with  dust-laying  liquids  in  a  mine,, 
and  were  still  being  continued. 

Mr.  James  Ash  worth,  replying  to  the  discussion,  wrote  that 
Mr.  J.  B.  Atkinson  and  Prof.  Henry  Louis  were  in  error  in 
thinking  that  he  "appeared  to  think  that  moisture  in  air  itself 
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was  a  source  of  safety,"  because  he  was  of  precisely  the  opposite 
opinion.  In  reply  to  Mr.  Blackett,  the  quotations  from  the 
report  of  Mr.  Hall's  experiments  showed  that  a  pioneering 
cloud  of  dust  was  not  necessary  for  the  propagation  of  a  coal- 
dust  explosion.  He  (Mr.  Ash  worth)  would  like  to  know  how 
Prof.  Louis  proposed  to  ascertain  the  amount  of  moisture  in 
the  air,  if  he  did  not  use  wet-bulb  and  dry-bulb  ther- 
mometers. Water  in  a  finely-divided  liquid  state  could  only 
carry  as  such,  in  the  air,  for  a  certain  distance  from  each  spray, 
as  was  very  clearly  shown  in  Mr.  H.  W.  Martin's  experiments,* 
and,  therefore,  the  possible  restraining  effect  of  water-spray- 
against  the  propagation  of  an  explosion,  was  confined  to  a  certain 
distance  from  any  one  active  spray,  and  beyond  that  point  to  the 
moisture  present  in  the  air,  which  Prof.  Louis  regarded  as  "  gas." 
His  (Mr.  Ashworth's)  concluding  queries  were  unanswered,  ex- 
cepting by  Messrs.  J.  P.  Kirkup  and  C.  H.  Merivale,  who  agreed 
with  the  argument  that  dry  air  is  a  positive  necessity  in  deep 
mines,  and  therefore  in  dusty  mines. 

The  Chairman  (Mr.  W.  C.  Blackett)  moved  a  vote  of  thanks 
to  Mr.  Ashworth  for  his  paper. 

Mr.   J.    B.    Atkinson    seconded    the   resolution,    which    was 
approved. 


DISCUSSION  OF  DR.  Gh  P.  LISHMAN'S  "  NOTES  ON 

SAFETY-LAMP  OILS."t 
Mr.  J.  B.  Atkinson  (H.M.  Inspector  of  Mines)  wrote  that  he 
would  like  to  know: — (1)  When  mineral  colza  oil,  with  a  flash- 
point of  240°  to  260°  Fahr.,  was  mixed  with  vegetable  oil,  why 
did  the  mixture  not  retain  the  flash-point  of  the  mineral  oil  ? 
In  distilling  Scotch  crude-oil,  the  various  oils  came  off  in  the 
order  of  their  volatility,  and  this  method  was  used  for  separating 
them.  (2)  In  what  class  of  pits  would  it  be  unsafe  to  use  an  oil 
flashing  at  240°  to  260°  Fahr.?  (3)  Could  not  the  danger 
arising  from  the  low  flash-point  of  the  oil  used  be  met  by  in- 
creasing the  length  of  the  wick-tube  ?     The  general  impression 

*  Minutes  of  Evidence  taken  before  the  Royal  Commission  on  Explosions  from 
Coal-dust  in  Mines:  u-ith  Appendices  and  Index,  vol.  ii.,  1894,  page  26,  question 
5,382,  and  appendix  xv. 

t  Trans.  Inst.  M.E.,  1904,  vol.  xxviii.,  page  338. 
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lefi  by  Dr.  Irishman's  paper  waSj  that  with  mineral  colza  alone 
less  oil  was  consumed  for  a  greater  amount  of  light  than  with 
any  mixture,  and  that  it  was  the  cheapest  light.  The  objections 
being: — (1)  The  low  flash-point,  and  (Z)  as  so  little  of  the  wick 
required  to  be  clear  oi  the  wick-tube,  the  light  was  apt  to  be 
easily  extinguished. 

Dr.  (t.  P.  Lishmax  wrote  that  mineral  colza,  in  admixture 
with  vegetable  or  other  oil  of  higher  flash-point  than  itself, 
suffers  a  reduction  of  vapour-pressure,  which  is  directly  pro- 
portional to  the  amount  of  vegetable  oil  present,  and  this  leads 
to  the  higher  flash-point  of  mixtures.  Cotton  oil  has  a  flash- 
point of  445°  Fahr.  ;  if  a  mixture  were  made  containing  only  1 
per  cent,  of  mineral  colza  it  would  probably  flash  nearer  400° 
than  250°  Fahr.  The  statement  that,  in  distilling  crude  oil, 
the  various  oils  came  over  in  the  order  of  their  volatility  was  only 
approximately  true,  as  the  lightest  (which  came  over  first)  were 
contaminated  with  the  heaviest,  and  many  distillations  were 
required  before  a  pure  substance  was  obtained. 

An  oil  flashing  at  250°  Fahr.  should  not  be  used  in  any  pit 
where  the  lamp-bottom  was  liable  to  become  too  hot  to  be  held 
in  the  hand.  Most  people  could  not  hold  any  tiling  hotter  than 
200°  Fahr.,  and  at  this  temperature  very  little  inflammable 
vapour  was  given  off  from  mineral  colza.  Where  the  oil  might 
become  hotter  than  this,  he  did  not  think  that  any  length  of  wick- 
pipe  would  make  it  absolutely  safe.  In  a  case  like  this,  the  flash- 
point of  the  oil  should  be  raised  to  about  280°  Fahr.  by  taking 
a  mixture  of  about  25  to  30  per  cent,  of  mineral  colza  and  the 
remainder  rape  oil ;  cotton  oil  would  not  do  in  this  case,  as  it  would 
certainly  separate  stearin.  When  using  mineral  colza  alone,  the 
length  of  the  wick-pipe  ought  always  to  be  increased  and  its  fit 
improved,  not  only  for  safety's  sake,  but  to  prevent  the  light 
from  being  jerked  out.  The  main  conclusion  to  be  drawn  from  his 
paper  was  that  the  best  possible  oil  for  safety-lamps  should  not 
cost  more  than  i'12  per  ton,  or  less  than  that  when  mineral  colza 
was  lower  in  mice. 
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Fig.  3.— Section  on  Line  AB  of  Fig.  2. 
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Fig.  5.— Section  of  a  Barrier  Cross-heaoing. 
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:he  north  of  England  institute  of  mixing 
axd  mechanical  engineers. 


GENERAL    MEETING. 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 
April  8th,  1905. 


Mr.  J.  H.  MERIVALE,  Vice-President,  in  the  Chair. 


The  Secretary  read  the  Minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
March  25th  and  that  day. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated :  — 

Members — 

Mr.  Hubert  Adair,  Mining  Engineer,  Gillfoot,  Egremont,  R.S.O.,  Cumber- 
land. 

Mr.  George  Herbert  Archibald  Armstrong,  Electrical  Engineer,  Castle 
View,  Chester-le-Street,  County  Durham. 

Mr.  Edmund  Jackson,  Civil  and  Mining  Engineer,  Tangier  Buildings, 
Whitehaven. 

Mr.  George  Henry  Robinson,  Jun.,  Mining 'Engineer,  Asturiana  Mines, 
Limited,  Covadonga,  Asturias,  Spain. 

Mr.  Anthony  Scott,  Mining  Engineer,  Southwick  House,  Sunderland. 

Associate  Members  — 
Mr.  Frank  Ardington;  P.O.  Box  661,  3,  Holt's  Buildings,  Durban,  Natal, 

South  Africa. 
Mr.  William  John  Quince,  P.O.  Box  297,  Pietermaritzburg,  Natal,  South 

Africa. 

Students — 

Mr.  Berent  Conrad  Gullachsen,  Mining  Student,  25,  Eslington  Terrace, 
Newcastle-upon-Tyne  ;  and  Colliery  Offices,  New  Seaham,  via  Sunder- 
land. 

Mr.  Allan  Robinson  Bowes  Hutton,  Mining  Student,  Peases  West  Colliery 
Offices,  Crook,  R.S.O. ,  Count}'  Durham. 


Mr.  J.  W.  Batey's  paper  on  "  The  Mickley  Conveyor  "  was' 
read  as  follows  :  — 
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THE  MICK  LEY  ('< »X  VKV(  )\l. 


By  J.  \V.  BATEY 


At  the  Prudhoe  colliery  of  the  Mickley  Coal  Company, 
Limited,  the  output  is  chiefly  derived  from  the  Brockwell  Seam, 
which  varies  from  19  inches  to  about  28  inches  in  thickness. 
Immediately  above  the  coal  is  a  bed  of  shale,  about  12  inches 
thick,  containing  a  considerable  number  of  shells;  next  occurs 
a  bed  of  fine  blue  metal,  from  5  to  6  feet  thick;  and  this  is 
overlain  by  a  bed  of  post,  of  considerable  thickness.  The  thill 
is  a  coarse  tire-clay,  containing  iron-nodules. 

There  being  no  power  at  bank  to  work  coal-cutters  or 
mechanically-driven  conveyors,  a  simple  form  of  conveyor*  has 
been  introduced,  to  cany  the  coals  along  the  face.  This  con- 
veyor and  ils  accessories  are  not  costly;  it  is  entirely  worked  by 
manual  labour;  and,  since  its  introduction,  the  cost  of  working 
the  coal  has  been  very  considerably  reduced. 

The  conveyor,  A,  is  a  long  shallow  tub  (Figs.  1  and  2,  Plate 
X.).  The  box,  made  of  thin  sheet-iron,  is  7  feet  long  at  the 
to]>,  tapering  down  to  Ii3,  feet  long  at  the  bottom,  and  2  feet 
S  inches  wide;  the  depth  at  the  back  is  11  inches,  and  the  side 
next  to  the  coal-face  is  7  inches  deep,  thus  affording*  the  hewer 
more  height  between  the  top  of  the  tub  and  the  roof  when  filling 
coals  into  the  tub.f  The  axles  are  placed  at  each  end  of  the  tub, 
the  wheels  are  0  inches  in  diameter,  and  the  gauge  of  the  con- 
veyor-road is  2  feet  10  inches.  The  bottom  of  the  conveyor  is 
fitted  with  two  sliding  doors,  which  are  drawn  out  when  it  is  to 
be  emptied.  The  height  of  the  front  side  of  the  conveyor  from 
the  rail  is  10?,  inches. 

*  British  patent.  1904,  No.  16576,  Mr.  Sidney  Bates. 

t  The  dimensions  of  the  conveyor  should  vary  according  to  the  size  of  the 
ordinary  coal-tub,  and  should  be  made  so  that  each  load  that  the  conveyor  brings 
from  the  working-face  will  just  till  a,  tub, 
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Tlio  road  upon  which  the  conveyor  runs  backward  and  forward 
along  the  face  is  made  of  ordinary  bridge-rails,  laid  upon  iron 
sleepers,  3  inches  wide  and  ,';,;  inch  thick.  The  ends  of  the 
sleepers  are  tinned  up  to  grip  the  outside  of  the  rails,  and  a 
small  iron  clasp  is  attached  on  the  inside,  with  a  bolt  and  nut, 
to  keep  the  rails  in  position.  The  rails,  13  (Figs.  1  and  2,  Plate 
X.),  are  laid  along  the  whole  length  of  the  face,  and  span  the 
bottom-e;inch,  C,  which  luis  been  taken  up  in  the  main  road,  so 
as  to  allow  the  ordinary  coal-tub  to  run  underneath  the  rails. 
The  conveyor  is  run  over  the  coal-tub,  the  sliding  doors  are 
withdrawn  in  turn,  and  the  coals  fall  directly  into  the  tub. 

The  conveyor  is  run  to  and  fro,  along  the  face,  by  means  of 
an  endless  galvanized  wire-rope,  [  inch  in  diameter,  fastened  to 
each  end  of  it.  The  rope  is  turned  one-and-a-half  times  round 
the  driving-wheel,  and  has  a  single  turn  on  the  return-wheel. 
The  driving-wheel,  I),  is  an  ordinary  pulley-wheel,  18  inches 
in  diameter,  with  a  groove,  lh  inches  wide.  The  spindle  which 
carries  the  driving-wheel  is  fixed  to  the  frame  or  standard  of  an 
ordinary  stone-boring  machine,  and  is  set,  between  the  conveyor- 
rails,  on  the  far  side  of  the  tub- way.  A  handle,  about  12  inches 
long,  is  fixed  to  one  of  the  spokes  of  the  driving-wheel,  and  is 
worked  by  a  strong  lad.  The  return-wheel,  E,  10  inches  in 
diameter,  is  fixed  to  a  drill-standard,  and  is  set  at  the  top-end 
of  the  face  in  the  same  way  as  the  driving-wheel  (Figs.  1  and  2, 
Plate  X.). 

The  Miekley  conveyor  has  been  used  in  a  district  which  had 
been  worked  on  the  longwall  system,  with  a  face  300  feet  long, 
with  10  gateways  each  30  feet  wide,  and  10  workmen  per  shift 
(Figs.  3  and  4,  Plate  X.).  Height  was  made  in  the  main  road 
or  winning*  gateway,  A,  by  taking  up  a  bottom-canch,  4  feet 
thick  and  5  feet  wide,  and  in  the  other  gateways,  the  bottom- 
canch  was  taken  up  2J  feet  thick  and  5  feet  wide.  Cross- 
headings,  13  and  C,  were  driven  at  intervals  of  about  150  feet ; 
and  a  putting-station  or  flat,  1),  was  made,  between  alternate 
headings,  in  the  winning-place.  The  coals  were  brought  from  the 
face  to  the  flat  by  hand-putters,  and  from  the  flat  to  the  engine- 
plane-landing  by  ponies. 

This  longwall-face  is  now  being  worked  by  two  conveyors  :  the 
driving-wheel  of  No.  1  conveyor  being  placed   in   the   winning 


17t">  THE    tilCKLEt     CONVEYOR. 

gateway,  and  thai  of  N"o.  2  conveyor  midway  between  ilic 
winning  gateway  and  the  return-airway  (Figs.  5  and  6,  Plate 
X.).  As  this  longwal]  is  being  driven  by  the  side  of  an  old 
goaf,  height  is  made  in  a  place,  E,  driven  near  the  goaf-edge,  in 
continuation  oi  the  tenth  gateway,  by  taking  up  a  thin  canch. 
This  place  Is  used  as  a  return-airway  and  as  a  second  road  onl  of 
the  lace. 

The  winning  places,  A  and  B,  for  each  conveyor,  are  driven  24 
feci  wide,  and  about  9  feet  in  front  of  the  face  traversed  by  the 
conveyor.  A  bottom-canch  is  taken  up  4  feel  thick  and  10  feel 
wide,  (dose  to  Hie  left-hand  side.  The  right-hand  side  of  each  place 
is  closely  packed  to  within  •'>  feet  id'  the  face;  the  left-hand  side 
is  also  packed,  but  the  wall  has  to  be  kepi  back,  so  as  to  allow 
rooni  for  the  men  to  work  and  for  the  passage  of  the  conveyor. 
The  bottom-stone  being-  taken  up  in  front  of  the  conveyor-face, 
there  is  room  for  one  tub  to  stand  in  front  of  the  tub  that  is  being 
tilled  from  the  conveyor,  and  the  man  working  in  the  winning 
place  can  fill  into  this  tub  direct.  Two  roads  are  laid  up  to  the 
face,  and  ponies  bring  in  the  empty  tubs  and  take  out  the  full  ones. 
There  is  ample  room  for  the  stand  of  the  driving-wheel,  and  for  the 
lad  to  work  the  conveyor  (Figs.  1  and  2,  Plate  X.). 

The  rails  are  laid  along  the  face  for  the  conveyor,  about  2 
feet  from  the  coal,  and  this  leaves  sufficient  room  for  the  setting 
of  the  necessary  timber.  On  the  goaf-side  of  the  rails,  the 
roof  is  supported  by  two  rows  of  chocks  made  of  soft  wood,  20 
inches  long,  5  inches  wide  and  2\  inches  thick,  set  on  a  few 
inches  of  dirt.  These  chocks  are  set  alternately,  8  feet  apart, 
with  props  between  them.  When  the  rails  are  moved  forward, 
as  the  face  advances,  another  row  of  chocks  is  put  in,  and  the 
back  row  is  drawn  out.  Where  it  is  necessary,  crowntrees  are 
put  across  the  conveyor-way.  The  face  of  each  conveyor 
advances  about  3^  feet  per  day,  and  the  way  is  shifted  forward 
on  alternate  nights. 

Three  men  do  all  the  work  in  connection  with  the  shifting- 
forward  of  the  two  conveyors:  they  shift  the  way,  fix  the  wheel- 
stands,  put  on  the  rope,  set  new  (hocks  and  draw  all  back  chocks 
and  props  in  a  shift  of  8  hours,  and  these  men  are  kept  regularly 
employed  in  attending  to  two  conveyors. 

Since  these  conveyors  were  started,  the  width  of  the  face  has 
been  increased  from  300  to  360  feet,  making  156  feet  of  face  for 
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each  conveyor  and  24  feet  for  each  winning  place;  and  12  men 
are  now  working,  in  place  of  10  men  per  shift. 

The  best  output  from  360  feel  of  face,  with  1  boy  employed  at 
_\<>.  1  conveyor  and  2  boys  a1  No.  2  conveyor,  has  been  980  tons 
in  one  fortnight.  The  coal  works  much  better,  and  the  output 
lias  increased  from  2"73  to  4"75  tons  per  man  per  shift. 

The  men  in  each  face  where  tin'  conveyors  are  used  divide 
their  earnings  equally:  this  has  considerably  facilitated  the 
Work,  and  little  time  is  taken  up  in  filling  the  conveyor,  as  2 
men  till  into  it  at  the  same  time.  The  men  prefer  this  method  of 
working,  for  the  coal  has  not  to  be  cast  as  in  ordinary  gateways, 
the  tub  being  stopped  just  where  it  is  required. 

The  arrangement  has  been  in  use  for  several  months,  and 
five  conveyors  are  working-  at   the  present   time. 

Under  the  ordinary  conditions  of  longwal]  working,  the 
putting,  stone-work  and  shift-work  cost  Is.  2d.  per  ton. 
including  l'i]  per  cent.:  and  under  the  now  method  of  working 
with  the  conveyor,  the  stone-work,  shift-work,  chock-drawing 
and  conveying  cost  about  6d.  per  tun.  including  Kil  per  cent. 


Mr.  C.  H.  Mkrivalk  asked  what  was  the  size  of  coal  carried 
by  the  conveyor.  He  had  visited  the  seam,  where  the  conveyor 
was  employed,  and  he  had  an  impression  that  the  coal  was  in 
small  pieces,  nothing  larger  thau  the  size  of  one's  fist.  A  similar 
tub  had  been  tried  at  Newbrough  colliery,  and  considerable 
difficulty  was  experienced,  as  the  coal,  although  easily  put  into 
the  tub,  was  extremely  difficult  to  gei  out  again:  in  that  case, 
the  pieces  weighed  from  1  to  2  cwts. 

Mr.  1''.  K.  Simpson  asked  how  far  the  main  gateway  had  been 

carried,  and  whether  any  great  expense  was  incurred  in  bring- 
ing up  the  second  canch.  The  main  gateway  was  very  wide, 
and  it  would  be  interesting  to  know  the  expense  under  that  head. 

Mr.  F.  0.  Ktrkttp  said  that  at  (iaresfield  colliery,  one 
Blackett  conveyor  ami  two  Hate-  conveyors  were  at  work.  He 
thought  that  there  was  ample  work  for  both  of  these  conveyors 
in  collieries  and  mines,  under  suitable  condition-. 

Mr.  J.  Engijsh  asked  whether  th.'  983  tons,  stated  to  have 
In  i  ii  conveyed  in  one  fortnight,  was  the  product  from  one  or  two 
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conveyors.     If  from  two,  it  was  about  45  tons  per  day  of,  say, 
M  hours,  ui  5  tons  per  hour. 

Mr.  C.  H.  Merivale  asked  whether  the  983  tons  per  fortnight 
had  been  obtained  when  the  conveyor  was  running  from  (i  a.m. 
to  ■»  p.m.,  and  with  one  or  two  shifts  of  boys. 

Mr.  M.  Ford  asked  what  Length  of  double  way  was  kept  in 
the  gateways,  and  whether  any  difficulty  was  experienced  in  sup- 
porting the  roof  in  the  gateways,  which  were  very  wide.  He 
also  asked  what  was  the  thickness  of  cover  at  the  point  where  the 
conveyors  were  winking-,  that   is,  the  depth  from  the  surface. 

Mr.  T.  E.  Forsteb  asked  whether  two  conveyors  had  been  tried 
running  coals  into  the  same  main  gateway,  one  on  each  side,  as 
possibly  there  might  be  some  difficulty  in  keeping  two  conveyors 
working  on  to  the  same  main  road.  So  far  as  the  conveyor 
itself  was  concerned,  he  was  not  quite 'satisfied  as  to  its  capacity. 
A  somewhat  similar  system,  with  small  tubs  running  along  the 
face,  had  previously  been  tried,  but  the  output  had  not  been 
sal  isfactory. 

Mr.  J.  W.  Bate*  said  that  no  difficulty  had  been  experienced 
in  getting  large  coal  out  of  the  tub-conveyor,  the  great  diffi- 
culty had  been  to  get  the  coal  into  the  tub,  as  the  height  between 
the  tub  and  the  roof  was  sometimes  rather  low.  The  doors  in 
the  bottom  of  the  tub  were  about  3  feet  wide  and  2  feet  8  inches 
long.  The  face  had  been  continued  for  a  distance  of  about  450 
feet,  and  very  little  trouble  had  been  experienced  in  keeping 
the  roads  open.  When  the  road  was  advanced,  a  length  of 
double  way  was  laid  at  the  face,  sufficient  to  hold,  say,  12  tubs, 
and  then  single  way  was  laid  farther  back;  and  any  stone 
taken  down  to  make  height  was  packed  upon  the  side  of  the  road, 
su  as  to  support  the  roof.  The  quantity  of  98o  tons  had  been 
run  by  two  conveyors  in  one  fortnight.  The  coal-face  dipped 
towards  each  conveyor  at  the  rate  of  about  i  inch  to  the  yard  ;  the 
coals  were  coming  from  the  high  side  down  the  bank  to  the  con- 
veyor in  each  case;  and  if  the  conveyors  were  placed  on  the  low 
side,  to  put  out  the  coal,  more  power  would  be  required. 

Mr.  T.  E.  Forster  asked  whether  there  was  any  difference 
in  the  cost  of  timbering. 
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Mr.  J.  W.  Batet  said  that  the  cost  of  chock-wood  was  about 

Id.  per  ton,  and  of  the  props  less  than  yd.  per  ton. 

The  Chairman  (Mr.  J.  H.  Merivale),  in  moving  a  vote  of 
thanks  to  Mr.  J.  W.  Batey  for  his  interesting  paper,  congratu- 
lated Mr.  Bates  on  his  successful  attempt  to  modify  and  alter  an 
old  system  of  conveying  coal  along  the  lace  so  as  to  fit  it  for 
modern  requirements.  Mr.  Bates'  conveyor  was  really  an  old 
system  of  bringing  coal  along  the  face  in  small  tubs,  a  method 
that  he  remembered  seeing  some  ;!<)  years  ago  at  the  Bedminster 
collieries,  Bristol:  and,  with  electric  power,  it  bad  been  intro- 
duced at  a  new  colliery  in  Yorkshire.  .Mi.  Bates  had  taken  up 
an  old  obsolete  system,  and  made  n  into  a  modern  practical 
arrangement.  The  working  of  thin  seams  with  coal-cutters  and 
the  use  of  conveyors,  by  diminishing  the  number  of  gateways, 
would  considerably  reduce  the  enormous  expense  of  shift-work. 

Mr.  A.  L.  Steavenson  seconded  the  vote  of  thanks,  which 
\\;i<  cordially  adopted. 


Mr.  -I.  H.  Piffaut's  paper  on   "The  Use  of  Cement-concrete 
in  the  Working  of  Thick  Coal-seams"  was  read  as  follows:  — 
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THE   I  si;  OF  CEMENT-CONCRETE   IN   THE   WORKING 
OF    THICK    COAL-SEAMS.* 


By  JOSEPH  H1PPOEYTE  PIFFAUT. 


Water-transport  of  parking-  material!  seems  likely  to  provide 
engineers  engaged  in  the  difficult  working  of  thick  seams  with  an 
effective  means  of  avoiding  falls  and  the  tires  to  which  they  give 
rise,  lis  application  will  probably  become  general,  and  will 
necessarily  firing  aboul  a  radical  change  in  the  methods  of  work- 
ing hitherto  followed  in  France. 

Nevertheless,  it  is  probable  that  this  system  of  packing  will 
not  be  everywhere  applicable ;  and  there  are  many  cases  in 
which  present  methods  must  still  be  adopted,  especially  that 
which  consists  in  removing  the  deposit  in  horizontal  layers,  one 
by  one,  in  descending  order.  The  chief  inconvenience  of  this 
method  of  working  lies  in  the  difficulty  of  supporting  the 
packing,  which  forms  the  roof  of  the  working-places.  This 
difficulty  is  un important,  when  the  packing  material  is  some- 
what clayey,  particularly  when  it  is  possible  to  wait  long 
enough  before  working  beneath  it,  and  the  pressure  to  which 
it  is  subjected  makes  it  thoroughly  compact.  These  con- 
ditions cannot  always  be  realized,  and  one  is  often  obliged  to 
leave,  beneath  the  packing,  a  greater  or  lesser  thickness  of  coal, 
which  is  lost.  Attempts  have  been  made  to  prepare  beforehand 
on  the  floor  of  the  working-place,  timbering  intended  to  form 
the  roof  of  the  next  layer  that  is  to  be  removed.  This  process, 
both  expensive  and  difficult,  does  not  appeal'  to  have  given  the 
anticipated  result. 

For  three  years  past,  another  method  has  been  in  use  in  the 
Perrecy   collieries,  and    it   has  facilitated,   in   certain   cases,   the 

*  "  L'Emploi  <lu  Beton  pour  faciliter  l'Exploitation  des  Couches  Puissantes," 
Gomptea  Rendu*  Mcnsuds  des  Reunions  dt  la  Soctite  dt  VIndustrii  M inercde,  1904, 
page  326. 

t  "  Water-packing  of  Seams,"  by  Messrs  Karl  Miiller  and  —  Hussrnann, 
Trans.  Inst.  M.  E.,  1903,  vol.  xxvii.,  page  722;  and  "  A  Method  of  Packing 
Excavations  in  Coal-seams  by  Means  of  Water,''  by  Mr.  E.  0.  Forater  Brown, 
fbi'l..  1904,  vol.  xxviii.,  page  325. 
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system  of  downward  working.  This  process  consists  in  cover- 
ing the  floor  of  each  working-place  with  a  layer  of  concrete, 
which  becomes  in  its  turn  the  roof  of  the  underlying  working- 
place. 

The  cement-concrete  consists  of  a  mixture  of  hydraulic  lime 
from  Beffes  with  slag  or  furnace-ashes,  in  the  proportion  of 
2  cwts.  of  lime  to  1  cubic  yard  of  slag-  or  ashes.  The  hitter  is 
used  without  previous  screening,  merely  crushing  any  lumps 
larger  than  an  egg  in  size.  The  mixing  of  the  material  is 
carried  out  at  the  surface  by  hand,  hut  it  is  obvious  thai, 
if  the  cement-concrete  be  used  on  a  large  scale,  the  use  of  a 
pug-mill  would  reduce  the  cost,  and  would  produce  a  more 
homogeneous  and  resistant  cement-concrete  for  the  same  weight 
of  lime.  It  is  probable,  moreover,  if  the  cement-concrete  lie 
used  in  dry  working-places,  that  a  "  fat  lime  "  might  with  advan- 
tage be  substituted  for  the  hydraulic  lime. 

The  floor,  a,  of  the  working-place,  which  is  to  receive  the 
cement-concrete,  is  removed  to  about  12  inches  below  the  floor  of 
the  gallery,  so  that  sleepers  and  rails  may  be  placed  over  the  con- 
crete. On  this  floor,  a  layer  of  coal-dust,  1  to  1|  inches  thick,  is 
spread;  then  a  layer  of  cement-concrete,  b,  8  to  10  inches  thick; 
and  lastly,  packing  in  small  pieces,  e,  about  8  to  10  inches  thick; 
;ind  then  packing,  </,  in  the  ordinary  way  can  be  immediately 
proceeded  with.  The  cement-concrete  is  rammed.  It  is  spread  in 
belts,  b,  parallel  to  the  face  over  the  whole  available  surface  of  the 
working-place;  each  band  ends  at  a  slope,  formed  by  means 
of  a  plank  held  inclined  at  an  angle  of  45  degrees  at  a  suitable 
point,  against  which  the  concrete  is  rammed.  This  slope  is  ulti- 
mately covered  by  the  cement-concrete  of  the  next  belt,  so  that 
all  the  belts  are  bound  together  (Figs.  1  and  2,  Plate  XI.). 

The  trials  carried  out  at  Perrecy  collieries  have  so  far  been 
made  in  three  dry  horizontal  slices  in  a  district  of  the  mine, 
taken  successively  in  descending  order.  The  timbering  was  not 
removed.  The  interval  of  time  between  the  deposition  of  a  bed 
of  cement-concrete,  at  a  given  point,  and  the  moment  of  its  un- 
covering in  the  lower  working-place  had  been  very  variable; 
but  in  most  cases  it  did  not  exceed  two  or  three  months.  By 
way  of  experiment  a  working-place,  50  feet  wide,  was  opened 
out  beneath  the  bed  of  cement-concrete,  which  had  been  laid  one 
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muiitli  only,  and   wagonways  bad   often   cement-concrete   roofs, 
still  more  recent.      In  all  cases,  the  results  have  heeii  satisfactory. 

The  cement-concrete  had  set  as  completely  as  if  it  had  been 
used  tui-  building  a  wall  <>n  the  surface.  It  formed  a  roof  to 
the  working-place,  and  required  for  its  support  no  more  timber 
or  Lagging  than  if  the  roof  had  been  formed  by  a  bed  of  coal  or 
shale  of  ordinary  hardness.  The  cement-concrete  was  but  rarely 
fissured  round  the  base  of  timbers  in  the  upper  working-place, 
probably  only  round  such  as  had  in  breaking  become  greatly 
inclined.  The  fissures  were  unimportant,  and  required  no 
special  attention. 

As  a  comparative  indication  of  the  strength  of  the  roof  of 
the  working-places,  the  following  is  the  detail  of  the  timbering 
in  the  working-places:  fir-erowntrees,  13  feet  long  and  3|  to  4 
inches  in  diameter  at  the  small  end,  are  each  supported  by  4  fir- 
props,  4  to  5  inches  in  mean  diameter.  The  crowntrees  are  set 
parallel,  and  are  spaced  about  •'>  feet  apart.  The  lagging  consists 
of  flat  bars  of  oak,  f  inch  to  1]  inches  thick  and  2  to  2|  inches 
wide;  they  are  spaced  1  to  2  feet  apart. 

No  falls  had  occurred,  although  some  roadways  made  in 
the  packing,  without  timbering,  except  that  of  the  working- 
places  served  by  them,  which  remained  open  for  three  or  four 
months,  had  their  height  reduced  from  TJ,  to  2  feet  owing  to 
the  settling  of  the  packing,  which  contained  too  little  coarse 
rock.  In  consequence  of  this  settling,  the  cement-concrete  had 
become  fissured,  but  the  timbering  and  lagging  were  sufficient 
to  sustain  it. 

As  had  been  already  mentioned,  the  cement-concrete  was 
sandwiched  between  a  thin  layer  of  coal-dust  and  one  of  fine 
packing.  The  object  of  this  packing  is  to  prevent  large  stones 
from  dropping  directly  upon  the  cement-concrete  and  breaking 
it.  This  precaution  is  probably  not  indispensable,  but,  as  it 
ciist   nothing,  it  was  desirable  that   it   should  be  adopted. 

The  little  layer  of  coal-dust  prevented  the  cement-concrete 
from  adhering  to  the  solid  coal.  It  formed,  at  the  roof  of  the 
working-place,  a  good  parting,  which  facilitated  the  working  of 
the  coal,  while  preventing  any  fragment  of  cement-concrete  from 
being  torn  away  with  the  coal.  The  dust-layer  also  allowed  of 
a  more  perfect  lower  surface  being  given  to  the  cement-concrete, 
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since  it  filled  all  the  depressions  of  the  floor,  levelled  roughly 
by  pick-work  ;  and  when,  in  its  turn,  it  became  the  roof  of  the 
lower  working-place,  it  facilitated  the  placing  of  the  timber- 
lagging,  which  could  easily  be  introduced  between  Hie  solid  coal 
and  the  cement-concrete  by  slightly  lowering  the  layer  of  dust. 
The  coal-dust  becomes  intimately  mixed  with  the  coal  of  the 
working-place  overlain  by  it. 

In  conclusion,  the  cement-concrete  has  yielded  at  Perrecy 
colliery  the  results  which  were  desired.  Owing  to  its  adoption, 
it  has  been  found  possible  to  pass  very  soon  and  without  any 
difficulty  beneath  any  masses  of  packing,  without  this  packing- 
breaking  down  or  crumbling  and  deteriorating  the  broken  coal, 
and  this,  too,  without  in  any  ease  having  left  any  thin  coal  as 
a   roof. 

These  results  were  obtained  in  dry  working-places;  they 
would  probably  have  been  the  same  in  wet  places,  for  cement- 
concrete  made  with  hydraulic  lime,  such  as  was  used,  sets 
rapidly  in  wci  foundations.  If  the  water-feeders  in  the  work- 
ings were  large  it  would  be  necessary  to  cease  taking  up  the 
bottom  coal  in  the  removal  of  the  pillars,  the  roadways  could 
only  receive  the  cement-concrete  before  being  packed,  and  the 
union  of  the  new  cement-concrete  masses  with  those  placed 
earlier  would  require  special  precautions. 

The  increased  cost  of  packing,  due  to  the  use  of  cement-con- 
crete, is  calculated  as  follows,  taking  the  cost  of  hydraulic  cement 
at  10s.  8d.  per  ton  a1  the  mine.  For  1  cubic  yard  of  cement-con- 
crete: 2  cwts.  of  hydraulic  cement  at  16s.  8d.  per  ton,  Is.  (Sd.; 
labour,  preparing  the  cement-concrete  and  loading  it  into  wagons, 
4<l.:  together,  2s.  The  cost  of  carriage  and  unloading  in  the 
working-places  is  not  taken  into  account,  since  they  are  the 
same  for  cement-concrete  as  for  ordinary  packing.  Assuming 
that  cement-concrete  is  used  everywhere  of  the  maximum  pro- 
posed thickness,  say  9  inches,  4  square  yards  of  floor  will  be 
covered  with  1  cubic  yard  of  cement-concrete ;  the  cost  will  conse- 
quently be  (Id.  per  square  yard,  to  which  must  be  added  Id.  for 
labour  in  ramming,  say,  altogether  7d.  per  square  yard. 

In  working-places,  similar  to  those  in  which  the  trials  have 
been  made,  yielding  3*2  tons  of  coal  per  square  yard,  the  use  of 
cement-concrete,    therefore,    adds    about  2^d.    per   ton   of   coal 
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extracted.  Tn  most  cases,  this  extra  cost  will  he  largely  com- 
pensated by  the  reduced  cost  of  the  timbering  and  lagging-  vised 
in  the  working-places,  and  the  rapidity  with  which  the  coal  can 
be  extracted  enables  further  savings  to  be  effected  in  the  cost 
of  maintaining  the  roadways  and  inclined  planes  of  the  work- 
ing district. 

The  use  of  conciete,  therefore,  renders  the  method  of  work- 
ing by  successive  horizontal  slices,  both  easy  and  profitable. 


Mr.  A.  L.  Steavenson  asked  what  was  the  thickness  of  the 
seam  in  which  this  method  of  working  was  adopted;  also  the 
thickness  taken  out  at  each  level,  the  depth  from  the  surface,  and 
the  system  of  working.  Tt  seemed  to  him  that  these  false  roofs 
would  give  way  under  the  weight  of  the  goaf. 

Mr.  T.  E.  Foester  said  that  he  had  not  seen  coal-seams 
worked  in  horizontal  slices,  but  he  had  seen  ironore-dopnsits 
worked  in  slices,  without  the  use  of  concrete. 

Mr.  W.  C.  Blackett  remarked  that  he  did  not  know  whether 
most  to  envy  a  seam  that  wovild  permit  an  extravagance  of  the 
kind  described,  or  to  be  glad  that  he  had  not  to  overcome  such 
difficulties.  It  was  obvious  in  this  district  that  cement-concrete 
could  not  be  produced  at  the  low  price  mentioned  in  the  paper; 
where  it  was  stated  that  the  use  of  the  concrete  added  2|d.  per 
ton  to  the  cost  of  the  coal  extracted.  This  appeared  to  be  based 
upon  a  square  yard  of  cement-concrete,  9  inches  thick,  only  cost- 
ing 7d.  He  did  not  think  it  possible  for  anybody  in  Great 
Britain  to  place  cement-concrete  underground  for  that  cost. 

Prof.  II.  Louts  said  that  the  system  had  been  applied  to  one 
of  the  thick  inclined  seams,  customarily  worked  in  horizontal 
slices.  In  a  vertical  height  of  24  feet,  three  slices  would  be 
formed,  each  S  feet  high  :  the  seam  being  highly  inclined,  the 
roof  and  floor  of  the  places  would  consist  in  all  cases  of  coal ;  and 
a-  -non  as  the  coal  in  one  -lice  was  wrought,  it  would  be  replaced 
by  stone  brought  from  the  surface,  and  run  into  position  from  an 
upper  level.  The  author's  estimate  of  76..  per  cubic  yard  did 
not  include  the  cost  of  the  stowing;  the  author  assumed  that  the 
stone-packing  would  have  to  be  used  in  any  case,  and  he  simpty 
added  the  cost  of  making  a  part  of  it   into  cement-concrete, 
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Mr.  W.  C.  Blackett  said  that  the  price  of  Kis.  8d.  per  ton  of 

cement    was    about   one-half   of   what   was   paid   for    it    in   this 
country. 

Mr.  J.  II.  Piffaut  (Genelard,  Saone-et-Loire,  France)  wrote 
that  the  use  of  cement-concrete  had  been  tried  at  the  Perrecy 
collieries  in  order  to  complete  and  perfect  the  system  of  working 
by  successive  horizontal  slices,  worked  in  descending  order.  The 
seam  has  a  dip  of  30  degrees,  and  its  width,  measured  horizon- 
tally, varies  from  30  to  TO  feet.  The  height  of  the  slices,  deter- 
mined by  local  conditions,  is  7'(>  feet.  The  working-places  are 
packed  thoroughly,  the  cement-concrete  forming  only  a  very 
small  portion  of  the  packing  (6  to  8  inches).  Its  sole  object  is 
to  constitute  for  the  working-places  below,  an  artificial  roof, 
separating  it  from  the  ordinary  loose  packing.  Assuredly  this 
roof  is  a  somewhat  flimsy  one,  but  if  it  be  supported  by  very 
simple  timbering,  it  will  more  than  suffice  to  prevent  the  crash- 
ing-down  of  the  packing  which  overlies  it,  even  if  the  packing 
itself  be  deficient  in  cohesion. 

In  his  (Mr.  Pitfaut's)  notes  on  this  experimental  utilization 
of  cement-concrete,  the  cost-price  stated  therein  did  not  include 
ordinary  packing:  it  covered  simply  and  solely  the  additional 
expenditure  involved  by  the  use  of  cement-concrete.  This 
expenditure  has  been  reckoned  on  the  basis  that  hydraulic 
cement  costs  l<Js.  8d.  per  ton,  the  average  price  current  in  France. 
It  is  evident,  if  this  expenditure  be  calculated  in  the  terms  of  a 
ton  of  coal,  that  it  will  diminish  in  proportion  as  the  height  of 
the  slice  increases.  It  would  be  very  interesting  to  set  against  the 
expenditure  involved  in  the  use  of  cement-concrete,  the  profits 
which  thereby  accrue,  but  these  can  hardly  be  estimated  before- 
hand, and  so  he  (Mr.  Piffaut)  must  be  content  to  lay  stress  on 
the  principal  benefit  derived  from  the  use  of  the  material: 
namely,  that  it  facilitates  the  application  of  the  system  of 
working  by  horizontal  slices  in  descending  order.  Here  it 
would  be  first  of  all  necessary  to  demonstrate  the  superiority  of 
that  system  to  all  others  used  in  the  working  of  thick  coal-seams. 
Generalizations  on  this  point  are,  however,  somewhat  hazardous; 
for  the  selection  of  any  particular  system  of  working  must 
depend  on  a  great  number  of  conditions  which  vary  from  one 
mine  to  the  next, 
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It  will  suffice  to  mention  thai  in  taking  the  slices,  one  by 
one,  in  descending  order,  the  difficulties  are  avoided  which 
almost  invariably  happen  when  working  by  successive  hori- 
zontal slices,  in  ascending  order.  In  the  latter  case,  the  settling 
of  the  packing  of  the  worked-out  portions  tends  to  cause  dislo- 
cation of  the  mass  of  coal  which  remains  to  be  taken  in  the 
upper  slices.  Hence,  a  reduction  in  the  market-value  of  the 
coal,  and,  what  is  far  more  serious,  a  tendency  to  frequent  fires. 
Moreover,  in  the  highest  slice,  the  roof  consists  of  the  packing 
of  the  preceding  portion,  and  as  this  also,  has  been  dislocated  by 
the  settling  of  the  packing  of  the  lower  slices,  it  becomes  very 
difficult  to  keep  it  in  place  without  an  elaborate  system  of 
timbering-. 

At  first  it  would  seem  that  this  last  disadvantage  would 
occur  in  the  case  of  each  slice  on  the  descending  system,  even  if 
cement-concrete  were  used.  Such  is  not,  however,  the  case:  the 
settling  applies  only  to  a.  thickness  of  packing  equal  to  the 
height  of  a  single  slice,  and  is  consequently  of  little  importance. 
Moreover,  it  takes  place  but  slowly,  and  begins  only  some  con- 
siderable time  after  the  coal  has  been  removed,  and  the  packing- 
has  been  completed.  The  working-places  are  not  in  the  least 
affected  thereby,  and  the  upkeep  of  the  roadways  which  have  to 
be  preserved  amid  the  packing,  presents  no  difficulty  whatever. 

The  Chairman  (Mr.  J.  H.  Merivale)  said  that  the  probable 
method  of  working  had  been  described  by  Prof.  Louis,  the  slices 
being  worked  in  descending  order,  about  8  feet  high.  He  could 
quite  understand,  under  such  circumstances,  that  the  use  of 
cement-concrete  might  prove  economical.  The  cost  of  the  pack- 
ing would  be  about  Is.  per  ton.  The  circumstances  in  this  dis- 
trict were  entirely  different,  and  he  did  not  think  that  cement- 
concrete  could  be  used  to  advantage.  He  had  pleasure  in 
moving  a  vote  of  thanks  to  Mr.  Piffaut  for  his  interesting  paper. 

Mr.  A.  L.  Steavenson  seconded  the  resolution,  which  was 
cordially  approved. 


Mr.  If.  Dodos'  "  Note  on  the  Composition  of  Coal  from  the 
Faroe  [slands,"  and  Mr.  R.  It.  Thompson's  "  Note  on  the  Calorific 
.K  fleet  of  Coal  from  the  Faroe  Islands,"  were  read  as  follows; 
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NOTE    OX    THE    COMPOSITION    OF    COAL    FROM    THE 
FAROE  ISLANDS* 


By  R.  DODDS,  A.Sc. 


The  sample  of  coal  examined  was  received  from  Mr.   G.  A. 
Greener.     The  proximate  analysis  gave  the  following-  results:  — 


Moisture 
Volatile  matter 
Fixed  carbon 
Ash 


These  results,  when  calculated  for  a  dried  sample,  give 


Volatile  matter 
Fixed  carbon 
Ash 


12-30 

33-07 

50-02 

4-61 

samp 

37-71 

57  -03 

5  26 

Total  sulphur         1-22 


The  determination  of  carbon,  hydrogen,  nitrogen  and  oxygen 
(by  difference)  gave  for  ash-free  and  dried  coal :  — 


Carbon 
Hydrogen     ... 
Nitrogen 
Sulphur 

Oxygen,  difference 


67-71 
4-04 
•2-65 
1-46 

•_>4  •  1 4 


NOTE   ON    THE    CALORIFIC    EFFECT   OF    COAL   FROM 
THE  FAROE  ISLANDS. 


By  R.  R.  THOMPSON. 


The    determinations    were   made    with  the   Lewis-Thompson 

calorimeter,  yielding,  as  a  mean  of  three  separate  experiments, 

an   evaporative   efred    equivalent   to   9"64  pounds   of   water  per 
pound  of  coal. 


*  "The  Coal-fields  of  the  Faroe  Islands,"  by  Mr.  G.   A.   Greener,  Trans. 
Inst.  M.  E.,  1904,  vol.  xxvii.,  page  331. 

VOL.  LV.-  i '.104-1905.  '  " 
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Prof.  P.  P.  Bedson  (Armstrong  College,  Newcastle-upon- 
Tyne)  explained  the  formula  proposed  by  Mr.  Goutal  for  calcu- 
lating the  calorific  effect  of  a  fuel  from  its  proximate  analysis : 
a  method  possessing  considerable  advantages  over  the  older 
method  usually  employed,  which  required  an  ultimate  analysis 
of  the  coal,  thus  involving  somewhat  lengthy  operations. 
According  to  Mr.  Goutal's  formula,  the  calorific  effect  was  equal 
to  S2xC  +  aV:  V,  being  the  volatile  matter;  a,  a  number 
obtained  by  calculation  from  the  volatile  matter  in  the  ash- 
freed  and  dried  coal;  and  C,  the  fixed  carbon.  The  volatile 
matter  for  the  ash-freed  and  dried  coal,  or  F1,  being  calculated 
in  the  following  manner,  as  C  +  V :  100  :  :  V :  V1 ;  and  therefore 
V1  =  (100  x  V)j(C  +  V).  Mr.  Goutal  gave  a  series  of  values 
for  a,  corresponding  to  differing  values  of  V1,  namely:-  - 
Fx=  5,  10,  15,  20,  25,  30,  35,  40. 
a  =145,  130,  117,  109,  103,  98,  94,  80. 
He  (Prof.  Bedson)  had  applied  this  "formula  to  several  coals, 
some  of  those,  for  instance,  taken  from  the  paper  read  before 
this  Institute  by  Prof.  H.  Louis  on  "  The  Composition  of  Certain 
British  Coals  " ;  *  and  one  example  would  suffice  to  show  the 
value  of  the  rule,  and  the  use  that  could  be  made  of  it.  Taking 
Denaby  Main  coal,  the  experimental  calorific  effect  was  8,200, 
calculated  from  the  ultimate  analysis  by  the  ordinary  rule,  which 
assumed  that  the  oxygen  was  all  combined  with  the  hydrogen, 
and  gave  a  net  calculation  of  the  calorific  effect  of  8,145  calories. 
The  proximate  analysis,  which  was  also  given  in  the  paper  of 
Prof.  Louis,  gave  a  calorific  effect,  applying  Mr.  Goutal's  rule, 
of  8,118,  so  that  the  difference  between  the  two  methods  in  this 
case  was  only  1  per  cent.  The  members  would  understand  the 
great  difference  in  the  time  required  to  arrive  at  the  ultimate 
analysis  of  the  coal  and  that  needed  for  the  determination  of  the 
proximate  composition.  The  value  of  the  rule  was  such  that 
it  would  commend  itself  to  those  who  took  an  interest  in  matters 
of  this  kind. 

Mr.  W.  C.  Blackett  asked  whether  Prof.  Bedson  found  the 
theoretical  calorific  effect  of  any  coal  to  be  of  much  practical 
value.     He   had    had    calorific   values    ascertained,    and    in    one 

*  North  of  England  Institute  of  Milling  and  Mechanical  Hnyineem,  Annual 
Report,  etc.,  1901-1902,  1902,  page  lxxix. 


DISCUSSION CALORIFIC    EFFECT    OF    FAROE    C(  I  \  I  189 

instance,  results  equal  to  the  best  Welsh  steam-coal  were  shewn 
where  the  coal  tested  could  not  be  induced  to  burn. 

.Mr.  A.  L.  Steavensow  said  that  an  evaporative  effect  equiva- 
lent to  9-64  pounds  of  water  per  pound  of  coal  was  a  fairly  good 
result,  and  he  wanted  to  know  how  it  had  been  obtained.  Had 
it  been  merely  ascertained  that  the  coal  contained  or  produced 
a  certain  number  of  British  thermal  units  of  heat;  and,  if  so. 
could  Dr.  Bedson  tell  the  members  what  was  the  value  of  such 
thermal  units  in  actual  practice? 

Prof.  P.  P.  Bedsox  said  that  the  calorific  effect  was  the  total 
heat  given  out  in  the  process  of  the  combustion  of  a  substance. 
The  calorific  power  of  a  substance  might  be  high,  and  yet  by 
reason  of  its  low  inflammability,  the  substance  would  be  of  little 
or  no  value  as  a  fuel  to  be  burnt  under  a  boiler.  Inflammability 
was,  however,  another  question,  and  depended  largely  on  the 
amount  of  volatile  matter.  Although  a  substance  might  have  a 
high  calorific  value  as  a  heat-giving  power,  it  might  be  a  poor 
fuel,  from  the  difficulty  with  which  it  took  fire  and  burned. 

The  Chairman  (Mr.  -T.  H.  Merivale),  in  moving  a  vote  of 
thanks  to  Mr.  R.  Dodds  and  to  Mr.  R.  R.  Thompson,  said  that 
both  of  these  gentlemen  were  students  at  the  Armstrong  College, 
and  the  results  of  their  labour  had  been  placed  at  the  service  of 
the  members,  through  the  kindness  of  Prof.  P.  P.  Bedson. 

Mr.  A.  L,  Steavexmky  seconded  the  resolution,  which  was 
cordially  approved. 


The  following  "  Note  on  a  Natural  Paraffin  found  in  the 
^adysmith  Pit,  Whitehaven  Collieries,"  by  Mr.  R.  Dodds,  was 
read  as  follows:  — 
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NOTE    OJN    A    NATURAL    PARAFFIN    FOUND    IN    THE 
LADYSMITE    PIT,  WHITEHAVEN  COLLIERIES. 


By  R.  DODDS,  A.Sc. 


The  subject  of  this  note  is  a  solid  paraffin,  which  was  dis- 
covered as  an  exudation  in  a  drift  of  the  Ladysmith  pit,  White- 
haven collieries. 

The  substance,  as  found,  is  a  dark  brown  semi-solid  material, 
not  unlike  vaseline  in  consistency.  It  emits  an  odour  resembling 
that  of  paraffin-oil,  and  has  a  disagreeable  taste  like  that  of  a 
lubricating-oil.  It  is  entirely  combustible,  contains  no  mineral 
matter,  and  consists  wholly  of  a  mixture  of  hydrocarbons  of  the 
paraffin  series. 

By  distillation  under  reduced  pressure,  namely  a  pressure 
of  70  millimetres,  it  was  fractionated  into  four  separate 
portions.  The  first  portion,  distilling  over  between  90°  and 
180°  Cent.,  is  a  colourless  liquid  possessing  a  paraffin-like  odour 
and  having  a  specific  gravity  of  0'777  at  17°  Cent.  This  repre- 
sents about  37'5  per  cent,  of  the  total.  The  second  portion  is 
a  slightly-coloured  liquid,  distilling  over  between  180°  and 
240°  Cent.  This  represents  17'5  per  cent,  of  the  whole.  The 
third  portion,  representing  25  per  cent,  of  the  mixture,  was 
collected  between  240°  and  300°  Cent.,  and  is  obtained  as  a  pale 
yellow  solid,  which  melts  about  35°  Cent,  and  from  it,  by 
crystallizing  from  petroleum-ether,  a  white  crystalline  solid, 
melting  at  48°  to  51°  Cent.,  is  produced.  The  fourth  portion, 
the  residue  left  in  the  retort,  constituting  some  20  per  cent,  of 
the  mixture,  is  a  dark,  fusible  solid. 

With  the  object  of  obtaining  a  further  clue  as  to  the  nature 
of  the  constituent  hydrocarbons,  the  first  and  second  portions 
were  then  mixed  and  submitted  to  careful  fractional  distillation 
under  reduced  pressure.  In  this  manner,  nine  fractions  were 
obtained,  the  first  five  being  colourless  liquids,  the  sixth  and 
seventh  having  a  slightly  yellow  colour,  the  eighth  beino'  a  yellow 
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liquid  solidifying  at  9°  Cent.,  whilst  the  ninth  fraction  was  a 
semi-transparent  solid.  The  specific  gravities  and  the  refrac- 
tive indices  of  each  liquid  fraction  have  been  determined,  and 
with  their  aid  the  proportion  of  carbon  and  of  hydrogen  in  each 
has  been  approximately  ascertained. 

Although  the  material  at  disposal  was  not  sufficient  to 
permit  of  the  isolation  of  individual  hydrocarbons  present,  from 
the  specific  gravities  and  the  refractive  indices  it  is  evident  that 
the  lowest  member  of  the  paraffin  hydrocarbons  present  is  that 
containing  10  carbon  atoms  in  the  molecule,  namely  decane, 
C10H22,  and  from  the  melting  point  of  the  solid  paraffin  men- 
tioned above,  it  seems  evident  that  a  hydrocarbon  of  the  formula 
C24H50  is  contained  in  this  paraffin. 

It  should  be  mentioned  that  the  materials  have  been  tested 
for  sulphur,  a  not  infrequent  constituent  of  native  petroleums, 
and  that  traces  only  have  been  discovered  in  some  of  the  more 
volatile  portions. 


Mr.  A.  L.  Steavenson  asked  whether  the  solid  paraffin,  in 
the  Whitehaven  collieries,  was  found  in  samples,  or  in  pounds  or 
in  tons;  and  in  what  strata  it  was  found.  In  Scotland,  paraffin 
was  found  in  shale,  and  probably  the  sample  described  in  the 
paper  was  of  similar  occurrence.  In  order  to  produce  the  wax, 
there  had  no  doubt  been  a  whin-dyke  or  intrusion  of  basalt,  and 
the  heat  had  driven  off  the  wax  just  as  if  the  shale  had  been 
placed  in  a  heating  kiln. 

Mr.  R.  W.  Mooee  (Whitehaven)  wrote  that  about  250  gallons 
of  the  substance  pronounced  to  be  a  natural  paraffin,  had  been 
yielded  by  the  stone-drift  driven  from  the  Ladysmith  pit :  but 
the  supply  had  now  practically  ceased.  The  drift  was  set  away 
from  the  shaft  (which  had  passed,  in  succession,  through  Per- 
mian strata,  the  Whitehaven  Sandstone  and  Coal-measures)  at  the 
depth  of  1,065  feet  from  the  surface,  in  what  are  evidently 
the  Yoredale  rocks,  the  top  of  which  was  found  at  about  358 
feet  below  the  Main  Band  coal-seam.  The  drift  had  been  driven 
nearly  level  in  a  south-westerly  course,  towards  St.  Bees  Head, 
in  the  direction  of  the  dip,  and  had  intersected  the  Main  Band 
coal-seam,  over  a  large  downthrow  west  fault,  at  a  distance  of 
3,900  feet  from  the  Ladysmith  shaft.     Throughout  that  distance, 
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the  Main  Band  coal-seam  bad  been  wrought,  into  pillars,  over- 
head: and  in  those  workings  no  whin-dyke  or  basaltic  intrusion, 
in  any  form,  had  been  encountered.  Indeed,  the  Wes1  Cumberland 
coal-field,  so  far  as  at  present  known,  does  not  furnish  even  a 
single  instance  cither  of  a  whin-dyke  or  of  naturally-coked  coal. 

At  a  distance  of  750  feet  from  the  Ladysmith  shaft,  the 
drift  passed  from  the  Yoredale  rocks  into  the  Coal-measures; 
and,  at  2,3 TO  feet  from  the  shaft,  the  natural  paraffin  was  first 
encountered.  It  was  found  oozing  from  the  base  of  a  bed  of 
white  post,  about  30  feet  thick,  overlying  a  coal-seam,  15  inches 
thick,  which  had  been  cut  through  in  the  drift.  On  exposure 
to  the  atmosphere,  the  liquid  became  viscid,  and  eventually 
quite  stiff.  The  application  of  a  very  gentle  heat  speedily 
restored  the  substance  to  the  liquid  state.  This  semi-solidifica- 
tion retarded  the  flow  of  the  paraffin;  but,  during  the  con- 
tinuation of  the  drift  for  a  distance  of  at  least  300  feet,  as  new 
ground  was  cut,  similar  exudation  took  place  from  the  freshly 
exposed  surfaces. 

The  Main  Band  coal-seam  is  about  300  feet  above,  and  the 
Yoredale  rocks  are  about  58  feet  below,  the  drift  where  the 
paraffin  was  found.  It  would  be  interesting  to  know  whether 
this  natural  paraffin  has  any  commercial  value. 

Mr.  Hexky  M.  James  (Whitehaven  collieries)  wrote  that,  in 
the  drift,  the  oil  or  paraffin,  over  a  distance  of  about  450  feet, 
exudes  sometimes  from  shale  and  sometimes  from  sandstone. 
There  can  be  no  great  quantity,  as  the  pressure  is  not  able  to 
overcome  the  consolidation  of  the  wax,  w-hich  takes  place  as 
soon  as  it  comes  into  contact  with  the  air  of  the  drift ; 
the  flow  of  oil  ceasing  immediately  on  this  taking  place.  No 
whinstone  is  known  to  occur  in  the  neighbourhood  of  the  drift, 
which  lies  entirely  below  the  Avorkable  Coal-measures  of  that 
part  of  the  Cumberland  coal-field  :  it  is,  however,  subject  to  in- 
trusions of  limestone. 

Mr.  A.  L.  Steavenson  said  he  understood  that  there  was  no 
whin  there  in  the  neighbourhood  of  the  Ladysmith  shaft,  but  it 
was  possible  that  there  might  be  an  intrusive  bed  of  whin  in  the 
Coal-measures,  unknown  to  those  who   were  working  the  coal. 

Prof.  P.  P.  Bedsox  understood  that  about  250  gallons  of  the 
paraffin  had   been  found.       From  his  (Prof.  Bedson's)  point  of 
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view,  he  had  not  had  sufficient  of  the  material  to  determine  the 
nature  of  the  hydrocarbons  entering1  into  its  composition.  He 
had  not  considered  the  question  of  its  origin;  no  doubt  the  wax 
had  probably  been  formed  by  distillation  of  some  material — coal 
or  shale,  but  as  to  how  this  distillation  had  taken  place  he  did 
not  venture  to  make  any  suggestion. 

The  Chairman  (Mr.  -T.  H.  Merivale),  in  moving  a  vote  of 
thanks  to  Mr.  R.  Dodds  for  his  interesting  note,  said  that  the 
members  were  privileged  in  having,  at  the  Armstrong  College, 
some  20  or  30  gentlemen,  who  placed  their  valuable  services 
at  the  disposal  of  the  Institute,  and  to  none  were  they  more 
indebted  than  to  Prof.  Bedson.  He  had  given  them  a  large 
number  of  papers  from  time  to  time,  and  they  were  obliged  to 
him  for  his  great  courtesy  and  kindness  in  taking  up  any  subject 
which  the}"  brought  before  him. 

Mr.  A.  L.  Steavenson  seconded  the  vote  of  thanks,  which 
was  cordially  approved. 


Mr.  R.  R.  Thompson's  "  Note  on   the  Composition  of  Dover 
Coal  "  was  read  as  follows:  — 
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NOTE    ON     THE    COMPOSITION    OF    DOVER    COAL. 


By  R.  R.  THOMPSON. 


The  -ample  of  coal  was  received  from  Mr.  E.  W.  North.    The 

proximate  analysis  gave  the  following'  results: 

Moisture      060 

Volatile  matter       ...          ...           ..          ...  "26-87 

Fixed  carbon          ...         ...          ..         ...  6(3 "54 

Ash .V99 


Total  sulphur  ...  ...  ...  ...        l:'..'! 

The  coal  burns  with  a  long-  smoky  flame,  and  yields  a  firm 
coke  and  a  brick-red  ash. 

The  calorific  effect  determined  in  the  Lewis-Thompson 
calorimeter  gave,  as  the  average  of  two  experiments,  an  evapora- 
tive effect  equivalent  to  12"(i5  pounds  of,  water  per  pound  of  coal. 


Mr.  F.  W.  North  (London,  E.C.)  wrote  that,  acting  in  his 
capacity  as  consulting  engineer  for  the  Consolidated  Kent 
Collieries  Corporation,  Limited,  he  had  had  great  pleasure  in  sub- 
mitting the  specimen  of  coal,  and  had  carefully  examined  the 
analysis  made  by  Mr.  R.  R.  Thompson.  This  analysis  cor- 
roborated the  estimate  that  he  had  formed  of  its  value. 

The  interest  that  this  specimen  created  was  no  doubt  due  to 
the  fact  that  it  was  part  of  the  first  block  of  coal  that  had  been 
taken  out  from  the  coal-field  in  the  county  of  Kent,  and  if 
might  be  assumed  to  represent  fairly  the  character  of  the  coal 
that  might  be  expected  from  the  seams  that  were  known  to 
lie  beneath  it.  The  members  would  observe  that  the  coal  was  of 
a  very  friable  nature,  and  in  that  respect  corresponded  with 
many  of  the  coals  worked  in  the  Pas-de-Calais  coal-field,  as  well 
as  man}'  other  parts  of  the  Continent,  where  it  was  frequently 
necessary  to  manufacture  30  or  40  per  cent,  of  the  entire  output 
into  briquettes  for  locomotive  purposes,  etc. 

It  appeared  to  be  impossible,  at  present,  to  correlate  this  par- 
ticular coal-seam  with  any  one  of  the  numerous  coal-seams  worked 
in  the  Pas-de-Calais  ;  and,  therefore,  he  was  unable  to  indicate 
whether  this  coal-seam  belonged  either  to  the  Upper  or  to  the 
Lower  series  of  the  Coal-measures  so  well  known  on  the  southern 
side  of  the  Straits  of  Dover.       Its  thickness  was  about  20  inches, 
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and  it  was  very  satisfactory  to  know  that  if  lay  nearly  horizontal, 
from  which  it  might  be  inferred  that  the  scams  beneath  would 
also  lie  nearly  level.  This  coal-seam,  20  inches  thick,  was 
passed  through  at  a  depth  of  1,273  feet;  but  a  seam,  not  of 
good  quality,  had  previously  been  proved  at  a  depth  of  1,180  feet. 
These  seams  were  separated  from  each  other  by  about  90  feet  of 
hard  sandstone,  with  streaks  of  coal,  and  some  thin  beds  of  shale. 

It  was  at  present  impossible  to  form  an  opinion  as  to  whether 
the  coal-field  had  been  denuded  before  the  deposition  of  the  newer 
overlying  strata,  but  it  was  quite  reasonable  to  assume  that 
considerable  denudation  might  have  taken  place.  This  question, 
however,  would  be  set  at  rest  when  the  seams  found  at  Dover 
could  be  properly  correlated  with  those  of  the  Pas-de-Calais  coal- 
field. Only  30  feet  of  Coal-measures  now  existed  between  the  firsl 
and  uppermost  coal-seam  and  the  thin  beds  of  limestone  repre- 
senting the  Lias,  about  25  feet  thick,  which,  at  this  point,  lie 
directly  upon  the  Coal-measures  without  any  intervening  strata 
at  a  depth  of  1,150  feet  from  the  surface.  As  is  well  known,  the 
shaft  commenced  at  the  surface  in  Chalk  about  170  feet  thick. 
succeeded  by  Granlt,  the  Hastings  Beds,  etc. 

Although  he  (Mr.  North)  had  referred  to  the  quality  of  the 
coal  and  had  submitted  a  sample,  it  was  impossible  for  him  to 
suggest  that  the  seam  was  of  any  commercial  value,  because, 
in  his  opinion,  it  lay  too  near  the  column  of  Kind-Chaudron 
tubbing,  1,200  feet  in  height,  that  had  been  required  to  tub 
off  the  overlying  aqueous  strata.  A  foundation  for  this  tubbing 
was  found  in'  the  Coal-measures  at  a  depth  of  1,173  feet,  and  as 
the  roof  of  this  coal-seam  was  entirely  composed  of  hard  sand- 
stone it  was  possible,  whenever  any  extensive  subsidence  took 
place  from  the  working  of  this  seam,  that  a  break  would  occur 
up  to  the  overlying  aqueous  strata. 

The  Chairman  (Mr.  J.  H.  Merivale),  in  moving  a  vote  oi 
thanks  to  Mr.  R.  E.  Thompson  for  his  analysis  and  determina- 
tion of  the  calorific  value  of  the  coal  from  the  Dover  colliery, 
slated  that  the  members  were  also  indebted  to  Mr.  F.  W.  North 
for  supplying  the  samples,  exhibited  that  day,  and  for  his  in- 
teresting description  of  the  occurrence  of  the  second  coal-seam 
in  the  Dover  sinking. 

Mr.  A.  L.   Steavkxso.v  seconded  the  resolution,  which  was 
cordially  approved. 
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Till;    NORTH    OF    ENGLAND    INSTITUTE    OF    MINING 

AM)    MECHANICAL    ENGINEERS. 


GENERAL   MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

June  10th,  1905. 


Mk.  T.  W.  BENSON,  President,  in  the  Chair. 


The  Secretary  read  the  Minutes  ofthe  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings 
on  May  20th  and  that  day. 


The   Secretary  read   the  balloting  list   for   the   election   of 
officers  for  the  year  1905-1906. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated :  — 

Members — 
Mr.  Philip  Allan,   General  Manager  of  Gypsum-mines,  Quarry  and  Mills, 

1,  Marlborough  Gardens,  Stanwix,  Carlisle. 
Mr.  Charles  Worthington  Comstock,  Civil  and  Mining  Engineer,  Boston 

Building,  Denver,  Colorado,  United  States  of  America. 
Mr.  Harry  Dean,  Mining  and  Metallurgical  Engineer,  Armstrong  College, 

Newcastle-upon-Tyne. 
Mr.    John    Robinson    Felton,    Colliery   Manager,   West   Stanley   Colliery, 

Stanley,  R.S.O.,  County  Durham. 
Mr.  Henry  Stuart  Fleming,  Consulting  Engineer,  1,  Broadway,  New  York 

City,   United  States  of  America. 
Mr.  Charles  Hanbury  Hearn,  Engineer,  Power-station,  Natal  Government 

Railways,  Durban,  Natal,  South  Africa. 
Mr.  Hugh  Johnstone,  H.M.  Inspector  of  Mines,  8,  Church  Street,  Durham. 
Mr.  Joseph  Frederick  Menzies,  Engineer,  General  Superintendent,  North- 
western Improvement  Company,  Roslyn,  Washington,  United  States  of 

America. 
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Associate  Members — 
Mi.    William    Chrystal,   Lace   Diamond-mine,    Kroonstad,    Orange    River, 

Colony,  South  Africa. 
Mr.  Charles  Henry  de  Kusett,  Warden  House,  Tynemouth,  Northumber- 

land. 

Associate  — 
Mr.    John    Neil    Grey,   Alining    Student.    20,   St.    Mary's    Terrace,  Ryton, 
R.S.O.,  County  Durham. 

Students — 

Mr.  Norman  Henry  John  Liddell,  Mining  Student,  Grange  Road,  Ryton, 
R.S.O.,  County  Durham. 

Mr.  Joseph  Simpson,  Mining  Student  Wheatley  Hill  Colliery  Uffice,  Thorn- 
ley,  R.S.O.,  County  Durham. 

Mr.  Charles  Osborn  Wraith,  Mining  Student,  Thornley  Colliery  Office, 
Thornley,  R.S.O.,  County  Durham. 


Mr.  H.  Lawrence  read  the  following  paper  on  "  An  Improved 
Watering-tub  for  laying  Dust  in  Coal-mines  "  :  — 
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\.\    IMPROVED    WATERING-TUB   FOR  LAYING    DUST 
IX    COAL-MINES. 

Bv   BENRY  LAWRENCE. 


The  method  of  fitting-  pumps  or  other  apparatus  into  water- 
ing-tubs for  wetting  or  damping  the  dust  in  coal-mines  is  not 
new.  About  12  years  ago,  the  writer  made  a  model  tub,  and  fitted 
the  inside  with  a  pump,  copper-pipes,  etc.  The  pipes  were  laid 
round  the  top  edges  of  the  tub,  so  arranged  that  the  water  could 
be  discharged  at  either  end,  at  either  side  separately,  or  all  round 
simultaneously.  The  pipes  in  the  model  were  not  fitted  with 
jets,  only  small  holes  being  drilled  in  the  pipe,  at  a  slight  angle 
and  some  distance  apart.  The  writer  is  of  opinion  that  the 
jets  in  the  full-sized  tub  should  be  made  as  fine  as  possible,  so 
as  to  deliver  the  water  in  the  shape  of  a  fine  mist.  The  water- 
ing-tub should  be  attached  at  the  back  of  the  set  of  tubs,  so 
as  to  mix  the  water-spray  with  the  fine  dust  and  air  of  the  mine. 
I  he  tub  would  be  made  of  the  same  dimensions  as  those  used  in 
the  mine;  and,  if  it  did  not  hold  sufficient  water,  one  or  more 
tubs  containing  water  only  could  be  attached  next  to  the  water- 
ing-lub,  and  connected  to  it  by  means  of  elastic  pipes.  The 
writer  used  a  Comet  pump,  because  it  had  no  valves ;  and,  as 
the  speed  would  require  to  be  altered  to  suit  the  various  kinds  of 
traction  used  in  different  mines,  and  because  he  used  a  rotary 
and  not  a  reciprocating  motion,  he  adopted  gearing. 

He  has  found  that  a  mixture  of  whitewash  and  alum,  where 
there  was  much  woodwork,  decreased  its  inflammability  and 
delayed  its  ignition;  and  lie  suggested  that  an  occasional 
mixture  of  alum  and  water  passed  through  the  sprinkler  would 
effeel  tlif  same  purpose. 

Two  tubs,  fitted  with  this  appliance  in  .March,  1897,  had 
been   used  in  mines  with  satisfactory  results. 
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Mr.  A.  L.  Steavenson  contended  that  prevention  was  better 
than  cure,  and  if  they  could  prevent  the  dust  from  accumulating, 
it  was  better  than  any  remedy  for  damping  it.  About  (J  years 
ago,  a  paper  was  read  by  Mr.  R.  Harle*  describing  an  invention 
for  damping  the  coal  on  the  top  of  the  tubs  as  they  passed  outbye 
from  the  station  or  landing.  The  dust  was  thus  prevented  from 
rising  and  coating  the  sides  of  the  engine-plane:  he  suggested 
that  this  was  a  better  arrangement  than  that  described  by  Mr. 
Lawrence. 

The  Chairman  (Mr.  J.  H.  Merivale)  moved  a  vote  of  thanks  to 
Mr.  H.  Lawrence  for  his  paper 

Mr.  A.  L.  Steavenson  seconded  the  resolution,  which  was 
cordially  approved. 


Mr.  M.  F.  Hollidav's  paper  on  "  An  Outbreak  of  Fire,  and 
its  Cause,  at  Littleburn  Colliery,"  was  read  as  follows:  — 


Trans.  Inst.  M.  E.,  1899,  vol.  xviii.,  page  113. 
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AN    OUTBREAK    OF    FIRE,    AND    ETS    CAUSE,    AT 
LITTLEBFRN    COLLIERY. 


By  M.   F.  HOLLIDAY. 


At  7"30  p.m.  on  Thursday,  May  11th,  1905,  the  night-banks- 
man at  Littleburn  colliery  smelt  tire,  and  on  inspection  it  was 
discovered  to  be  proceeding  from  the  bottom  of  the  hole  of  the 
elevator-bucket.  This  hole  is  sunk  about  16  feet  below  the  level 
of  the  ground.  The  tire-hose  was  applied,  and  prevented  what 
most  certainly  would  have  been  a  disastrous  fire;  the  outbreak 
having  been  detected  in  time,  the  damage  was  slight. 

After  careful  enquiry,  it  was  found  .that  the  fire  was  caused 
by  the  thoughtlessness  of  a  labourer  laying  an  electric  lamp 
of  16  candlepower  on  a  heap  of  fine  coal-dust.  This  dust,  from 
the  Busty  coal-seam,  is  very  fine  and  almost  like  quicksilver. 
This  elevator-hole  is  cleaned  out  every  night  after  the  pit  has 
finished  drawing  coal,  that  is,  about  4' 10  p.m. ;  and  the  hole  being 
16  feet  deep,  a  length  of  loose  cable  was  kept  to  lower  an  electric 
lamp  into  the  hole,  so  as  to  give  light  to  the  man  working  in  it. 
The  man  on  this  occasion,  not  thinking  that  there  could  be  any 
danger,  laid  down  the  lamp  at  the  back  of  the  hole,  on  the  coal- 
dust,  and  when  he  had  finished,  after  15  minutes'  work,  came  out, 
drawing  up  the  lamp,  with  the  result  that  3  hours  later,  smoke 
was  seen  arising  from  the  hole. 

As  this  was  suspected  to  be  the  cause  of  the  fire,  experiments 
were  made  to  establish  the  fact. 

Experiment  I. — A  shovelful  of  fine  coal-dust  was  taken,  and 
an  electric  lamp  of  16  candlepower  was  laid  among  the  dust, 
slightly  covering  the  lamp.  In  3  minutes,  after  switching  on 
the  current,  smoke  began  to  arise,  and  8  minutes  later  the  bulb  of 
the  lamp  exploded  on  account  of  the  intense  heat  that  was 
generated.  This  coal  was  put  on  one  side  so  that  developments 
might  be  watched,  and  3  hours  later  the  coal  was  a  mass  of 
dull-red  fire. 
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Experiment  II. — A  pailful  of  coal-dust  was  gathered  from 
the  vicinity  of  the  elevator,  and  an  110  volts  electric  lamp  of 
16  candlepower  was  laid  loosely  on  the  top  of  the  coal-dust, 
but  it  was  not  covered  up  as  in  the  previous  case.  In  8  minutes, 
after  the  current  had  been  switched  on,  smoke  began  to  rise 
freely,  and  in  25  minutes,  from  the  time  that  the  current  was 
switched  on,  the  heat  was  so  intense  as  to  melt  the  glass  globe. 
The  pail  was  set  on  one  side,  and  3  hours  from  the  time  that  the 
lamp  was  removed  from  the  pail  the  heat  was  so  intense  as  In  ae1 
fire  to  a  piece  of  wood,  1  inch  thick,  and  on  the  stem  of  a  pyrometer 
being  placed  in  the  pail  it  registered  150°  Fahr. 


Mr.  S.  F.  "Walker  (Bath)  wrote  that  the  experiments  made 
upon  the  ignition  of  coal-dust  at  Littleburn  appeared  to  him  to 
be  of  considerable  importance  from  two  points  of  view,  that  of 
the  heat  delivered  by  an  incandescent  electric  lamp,  and  the 
accumulation  of  heat  in  heaps  of  coal  at  mines.  It  had  long 
been  realized  by  electricians  that  the  incandescent  lamp  pro- 
duced a  considerable  quantity  of  heat,  although  in  the  early 
days  of  electric  lighting,  it  was  the  fashion  to  say  that  it  did  not 
give  off  any  appreciable  heat.  When  the  Savoy  Theatre  was 
first  lighted  by  incandescent  lamps,  the  manager  used  to  appear- 
before  the  curtain  at  the  commencement  of  the  performance,  and 
solemnly  break  a  lamp  in  a  mass  of  flimsy  gauze,  shewing  that 
the  breaking  of  the  lamp  did  not  ignite  the  gauzy  material.  It 
was  difficult,  indeed,  to  ignite  any  substance  by  breaking  an 
incandescent  lamp  in  its  neighbourhood,  but  it  was  a  very 
different  matter  when  the  lamp  was  allowed  to  remain  near  any 
inflammable  substance  for  some  time.  Many  serious  accidents 
had  taken  place  where  incandescent  lamps  had  been  left  burn- 
ing in  the  neighbourhood  of  inflammable  material.  The 
celluloid  lamp-shades,  thai  were  sold  a  few  years  ago,  were  the 
cause  of  several  fires.  A  little  consideration  would  show  that 
accidents  of  the  kind  were  only  to  be  expected.  Of  the  heat 
generated  by  the  electric  current  in  its  passage  through  the 
carbon  filament,  only  3  per  cent.,  by  the  latest  determination, 
was  converted  into  light,  and  even  that  must  be  reconverted  into 
heat  after  doing  its  duty  as  light ;  and  every  lamp  of  16  candle- 
power  was,  therefore,  delivering  heat  at  the  rate  of  nearly  3£ 
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British  thermal  units  per  minute.  Taking  the  specific  heat  of 
coaJ  at  0377,  this  would  mean  that  1  pound  of  coal  in  the 
immediate  neighbourhood  of  the  lamp,  if  it  absorbed  all  the 
beat  delivered  by  the  lamp,  would  have  its  temperature  raised 
about  9°  Fahr.  per  minute.  Thermal  calculations  were  always 
difficult,  because  it  was  always  difficult  to  get  all  the  factors  into 
the  equation,  but  the  above  calculation  proved  that  where  a  lamp 
was  placed,  as  at  Littleburn,  either  in  the  hole  where  the  fire 
took  place,  or  in  a  pail  of  coal-dust,  the  heat  liberated  would 
raise  its  temperature  sufficiently  to  give  rise  to  the  phenomena 
detailed.  There  would  probably  also  be  secondary  action  in  the 
coal-dust,  giving  rise  to  further  generation  of  heat. 

The  second  point  was  more  important,  and  he  suggested  that 
the  experiments  be  carried  further,  and  that  the  temperatures  be 
observed  at  each  stage,  under  various  conditions,  where  smoke 
comes  away,  etc.  It  appeared  to  him  that  valuable  information 
would  be  obtained,  as  to  the  action  which  ensued  where 
spontaneous  combustion  took  place  underground.  He  would 
also  suggest  that  some  experiment  should  be  made  with  carbonic 
acid  gas.  Having  obtained  certain  conditions,  say,  where  smoke 
was  coming  away,  where  dull  red  heat  was  present,  and  where 
the  mass  of  coal  was  in  flame,  the  mass  should  be  exposed  to  the 
action  of  carbonic  acid  gas,  in  the  gaseous  form  (but  under  com- 
pression), and  also  in  the  liquid  form,  and  the  results  noted. 
Cylinders,  holding  the  gas  under  compression,  could  be  obtained 
of  all  sizes,  some  small  enough  to  put  in  the  waistcoat-pocket,  and 
of  sufficient  strength  to  do  so  without  danger,  fitted  with  gradu- 
ated delivery-cocks,  enabling  the  gas  to  be  liberated  at  any  rate 
desired.  He  believed  that  a  careful  series  of  experiments  made 
on  the  above  lines  would  yield  valuable  information. 

Mr.  A.  L.  Steavexson  said  that  Mr.  Holliday's  paper  directed 
attention  to  two  important  points,  namely,  dust  and  the  danger 
from  electric  wires.  It  was  terrible  to  contemplate  what  might 
happen  if  a  heapstead  took  fire,  with  perhaps  200  or  300  men 
below.  On  one  occasion,  some  47  men  were  underground  at 
Pagebank  colliery  when  the  shaft  was  on  fire.  It  was  a  bratticed 
shaft,  and  there  was  no  other  road  out.  How  the  fire  originated 
was  not  known,  but  it  was  suggested  that  a  lamp  set  the  wood 
brattice  on  fire.  He  had  little  doubt  now  that  it  was  caused  by 
the  spontaneous  ignition  of  fine  dust  descending  the  downcast 
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shaft,  and  settling  on  the  brattice.  The  danger  of  dust  was  not 
known  in  those  days,  and  all  sorts  of  things  were  blamed.  He 
(Mr.  Steavenson)  did  not  object  to  the  use  of  electricity :  in  fact, 
he  used  it  very  extensively  in  some  of  the  largest  mines  in  Cleve- 
land, but  the  mineral  wrought  was  a  stone,  which  would  not  burn, 
and  there  was  no  explosive  dust.  Further,  in  the  mines  where  he 
used  electricity,  there  were  other  roads  to  the  surface,  about 
2  miles  away  in  all  cases,  so  that  if  a  heapstead,  or  any  part  of 
the  wagonway,  got  on  fire,  the  men  could  walk  out  by  another 
way.  This  paper  now  brought  before  the  members  another 
source  of  danger,  which  had  not  been  previously  recognized.  He 
had  always  attributed  the  risk  of  danger  from  electricity  to  a 
short  circuit  in  the  wires,  but  Mr.  Hollidaj7  described  how  an 
incandescent  lamp  in  good  order  had  produced  fire.  If  this  had 
■occurred  at  some  other  time  of  the  day,  there  might  have  been 
500  men  in  the  pit ;  and  a  serious  accident  might  have  followed. 

Prof.  Hextry  Louis  enquired  whether  there  was  not  an  error 
with  regard  to  the  observed  temperature  in  the  coal-dust  of  150° 
Fahr.  He  did  not  think  that  wood  could  take  fire  at  thai 
temperature. 

Mr.  Holliday  explained  that  the  stem  of  the  thermometer 
was  embedded  in  the  coal-dust,  considerably  below  the  glowing 
fire,  and,  consequently,  it  did  not  register  the  full  heat. 

Mr.  W.  C.  Blackett  said  that  he  did  not  think  that  the  result 
from  this  particular  lamp  was  entirely  unexpected,  or  one  that 
they  had  not  a  right  to  anticipate.  In  his  experience  of  these 
bulbs  for  some  years,  he  found  that  they  would  char  almost 
any  combustible  material  with  which  they  were  left  long  enough 
in  contact.  Everything  depended  on  the  length  of  time  during 
which  they  were  left  in  contact.  They  could  handle  a  lighted 
bulb,  but  it  could  not  be  held  very  long  in  the  hand.  Similarly, 
they  could  touch  for  a  short  time  a  hot  piece  of  iron,  although 
they  could  not  handle  it  for  long.  It  was  the  length  of  time 
during  which  a  given  state  of  heat  was  in  contact  with  the  com- 
bustible substance  that  caused  its  destruction.  With  regard  to 
the  settling  dust,  which  was  feared  by  Mr.  Steavenson,  that 
which  settled  on  lamps  was  harmless,  as  it  did  so  slowly  and  was 
-carbonized  gradually.     If   they  examined  the  dust,   which   had 
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accumulated  ou  an  electric  lamp,  they  would  find  that  it  was  not 
ir_  anything  like  the  same  state  as  that  in  which  it  was  originally 
deposited. 

Mr.  A.  L.  Steavenson  proposed  a  vote  of  thanks  to  Mr. 
Holliday  for  his  interesting  paper. 

The  President  (Mr.  T.  TV.  Benson),  in  seconding  the  vote  of 
thanks,  said  that  the  occurrence  described  by  Mr.  Holliday  only 
shewed  how  very  careful  everyone  must  be  nowadays,  so  as  to 
steer  clear  of  the  accidents  that  might  happen  at  any  time  at 
the  best-managed  mines. 

The  vote  of  thanks  was  cordially  adopted. 


Mr.  Doxald  M.  D.  Stuart's  paper  on  "  The  Development  of 
Explosives  for  Coal-mines  "  was  read  as  follows:  — 
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THE  DEVELOPMENT  OF  EXPLOSIVES  FOE  COAL- 
MINES. 


By  DONALD  M.  D.  STUART. 


When  considering-  a  subject  in  which  the  results  of  experi- 
ment and  experience  have  come  into  conflict,  it  is  useful  to  recall 
its  past  history  and  trace  the  sources  of  disagreement,  in  order  to 
profit  by  the  teachings  of  experience;  and  this  is  true  in  an  im- 
portant sense  of  mining  explosives,  which  affect  the  best  interests 
of  the  greatest  industry  in  the  kingdom. 

Some  thirty  years  ago,  gunpowder  was  without  a  rival  in 
coal-mining  and  had  enjoyed  this  position  in  the  previous  two 
centuries.  It  had  proved  to  be  so  simple  and  effective  a  blasting 
agent,  that  the  necessity  for  other  substances  did  not  arise; 
but  new  explosives  were  now  discovered,  and  brought  into 
prominence  by  the  Report  of  the  Select  Committee  upon  Ex- 
plosive Substances  appointed  by  the  House  of  Commons  in 
1874,  and  from  that  time  onward  the  subject  has  been  under  con- 
stant investigation.  These  new  or  modern  explosives  have  claimed 
the  attention  of  successive  Royal  Commissions  and  Mining  Institu- 
tions. The  Royal  Commission  appointed  to  inquire  into  Accidents 
in  Mines,  1879  ;  the  Flameless  Explosives  Committee  appointed 
by  The  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers,  1888  ;  and  the  Royal  Commission  on  Explosions  from 
(  iinl-dust  in  Mines,  1891,  devoted  years  to  the  investigation  of  the 
subject.  The  transactions  of  the  Mining  Institutions  record  con- 
stant observation  and  research,  and  the  Departmental  Committee 
appointed,  in  1896,  by  the  Principal  Secretary  of  State  for  the 
Home  Department,  to  inquire  into  the  Testing  of  Explosives  for 
Use  in  Coal-mines,  has  for  the  last  eight  years  carried  out  con- 
tinuous tests  by  firing  the  new  explosives  in  inflammable  gaseous 
mixtures,  so  as  to  ascertain  which  could  be  fired  as  blown-out  shots 
without  igniting  the  mixture.  These  investigations  have  led  to 
the  production  of  numerous  explosives  and  the  development  of 
gunpowder  to  a  high  standard  of  safety  and  efficiency. 
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This  evolution  arose  from  the  facts  that  colliery  explosions 
were  sometimes  caused  by  blasting',  and  that  in  the  coal-dust 
pervading  many  coal-mines  there  lay  a  peril  which  could  be 
awakened  into  terrible  activity  by  fire-damp  ignited  at  a  shot, 
and  even  by  the  shot  itself.  The  ideal  explosive  was  therefore 
suggested  to  be  one  that,  while  possessing  efficient  blasting 
action,  would  not  ignite  fire-damp,  nor  distil  and  ignite  the 
cducts  of  coal-dust. 

The  first  stage  in  the  evolution  was  the  introduction  of  nitro- 
explosives  represented  by  dynamite,  lithofracteur,  gun-cotton 
and  other  substances  that  exploded  with  a  rapidity  enormously 
in  excess  of  gunpowder.  According  to  Mr.  Is.  Trauzl,  whose 
researches  were  adopted  by  the  Prussian  Fire-damp  Commission 
of  1881,  a  cartridge  of  grain-gunpowder,  13  inches  long,  required 
003  second  for  complete  ignition,  but  only  0'000,6  second  was 
needed  to  explode  a  similar  cartridge  of  dynamite.  Mr.  Trauzl 
also  reported  that  a  grain  of  confined  gunpowder  burned  off  at 
a  speed  of  10  millimetres  (0'394  inch)  per  second,  with  a  trans- 
mission of  the  flame  from  grain  to  grain  of  10  metres  (32'80  feet) 
per  second;  but  unconfined  charges  of  gun-cotton  and  dynamite 
detonated  with  a  velocity  of  16,500  to  19,500  feet  per  second.* 
With  these  results,  the  Prussian  Commission  reported  that  the 
enormous  rapidity  of  explosion  of  high  explosives,  constituted 
a  fundamental  element  of  safety,  reducing  the  peril  of  ignition 
of  fire-damp  or  coal-dust  to  a  minimum,  not  to  say  vanishing 
point ;  and  concluded  that  the  lightning-like  rapidity  of  ex- 
plosion went  far  towards  limiting,  if  not  excluding,  the  possibility 
of  ignition  of  fire-damp  by  blasting. t 

The  idea  of  safety  in  rapidity  of  explosion,  was  a  development 
of  Sir  Humphrey  Davy's  researches,  in  which  he  found  that 
fire-damp  differed  materially  in  combustibility  from  common 
inflammable  gases,  and  required  exposure  to  an  ignition-tem- 
perature for  an  appreciable  time  in  order  to  effect  its  explosion. 
The  question  was  examined  by  the  French  Commission  on  the  Use 
of  Explosives  in  the  Presence  of  Fire-damp  in  Mines,  and  Messrs." 
E.  Mallard  and  H.  Le  Chatelier  described  the  phenomenon  as  "  re- 

*  "Report  of  the  Prussian   Fire-damp  Commission,"  translated  by  Dr.   P. 
Phillips  Bedson  and  Mr.  L.  L.  Belinfante,  Trim*.  Inst.  M.E.,  1893,  vol.  iv.,  page  672. 

+  Ibid.,  |  age  672. 
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tardation  of  ignition."*  When  a  mixture  of  tire-damp  and  air 
was  raised  to  a  temperature  of  1,202°  Fahr.  (650°  Cent.)  it  was 
reported  that  the  retardation  may  amount  to  10  seconds ;  and  as 
the  gases  of  high  explosives  were  produced  at  an  exalted  pressure, 
they  would  expand  and  cool  below  the  ignition-point  of  fire-damp 
in  some  thousandths  of  a  second,  or  a  minute  fraction  of  the 
period  of  gaseous  contact  essential  to  ignition. t 

The  Royal  Commission  appointed  to  Inquire  into  Accidents 
in  Mines  carried  out  independent  investigations,  and  reported  in 
1886  that  dynamite,  gelatine-dynamite,  cottonpowder,  tonite  and 
potentite  would  prevent  colliery  explosions,  even  by  blown-out 
shots  in  explosive  gaseous  atmospheres  containing  inflammable 
coal-dust,  provided  that  they  were  fired  in  water-cartridges; 
which,  the  Royal  Commissioners  observed,  could  be  done  cheaply, 
simply  and  without  restriction.  + 

Table  I.— Colliery  Explosions. 


Date. 

1878 

Colliery. 

Explosive  UVe  1 

Wester  Gartshore 

Dynamite 

1882 

London  and  South  Wales 

Dynamite 

1884 

Naval 

Dynamite 

1887 

Xational 

Gelatine-dynamite,  with  water- 
cartridge 

1889 

Hebburn 

Roburite  and  gelignite 

1890 

Shelton 

Tonite 

Holly  Lane 

Tonite 

Thorncliffe 

Roburite 

1891 

Apedale 

Gelignite,  with  water-cartridge 

1894 

Albion 

Gelatine-dynamite 

1896 

Tylorstown 

Ammonite 

The  conclusions  of  the  Prussian,  French  and  British.  Com- 
missions were  not  confirmed  by  practice,  and  many  colliery  explo- 
sions occurred  where  high  explosives  were  adopted,  both  with 
and  without  the  water-cartridge,  some  of  which  are  recorded 
in  Table  I. 

These  explosions  disclosed  the  fact  that  there  was  a  funda- 
mental difference  between  the  conditions  of  the  experiments  made 
for  the  Commissioners,  and  the  conditions  prevalent  in  the  mines  ; 
in  the  former,  the  explosives  proved  incapable  of  causing  ex- 

*  Report  of  tin  Wrench  Commission  on  the  Use  of  Explosives  in  the  Presence  of 
Fin  i/'imji  in  Mint-*,  translated  by  Messrs.  W.  J.  Bird  and  M.  Walton  Brown, 
1890,  page  21. 

f  Ibid. 

X  Final  Report,  1886,  page  60. 
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plosions  of  tire-damp  or  coal-dust,  and  in  the  latter  they  caused 
explosions  of  both.  This  difference  in  conditions  had  evidently 
eluded  observation,  and  collieries  that  had  not  suffered  ex- 
plosions by  shot-firing  for  long  periods  of  years  while  using  gun- 
powder, were  now  the  scenes  of  explosions  while  using  high 
explosives  substituted  with  the  advice  that  they  would  more 
(fit  a  inly   sustain  the  record. 

The  disturbing  factors  that  permitted  such  contrary  results 
to  arise  between  experimental  results  and  practical  work,  were 
not  adequately  considered  ;  and  great  efforts  were  made  to  fasten 
attention  upon  the  flame  of  explosives,  as  the  source  of  gaseous 
and    coal-dust    ignitions.        The    Prussian    and    British    Com- 
missions attached  much  importance  to  the  presence  of  flame  in 
a   tired  explosive,  as  an  indication  of  danger;    and  the  phrase, 
"  nameless    explosive "    was   adopted    to    introduce    the    nitrate- 
of-ammonium   compounds.        An   explosive   that   did   not  3-ield 
flame,  was  claimed  to  be  innocuous,  even  if  fired  in  the  presence 
of  fire-damp   or   coal-dust.     Both   phrase   and   claim    were   im- 
portant,  and   awakened   great  interest,   insomuch  that  in   1888 
The  jNorth   of   England    Institute    of   Mining   and   Mechanical 
Engineers  appointed  the  "  Flameless  Explosives  Committee  "  to 
investigate  them.     The   Committee  arranged  their  experiments 
to    approximate    in    a    measure   to   the    conditions    of    practical 
blasting,  in  angling  the  line  of  fire  to  the  axis  of  the  gas-tube, 
thereby  interfering  with  the  velocity  at  which  the  products  of 
the  explosives  were  projected  through  the  gaseous  mixture;   and 
by  means  of  sight-holes  in  the  side  of  the  gas-tube,  direct  obser- 
vations were  made   of   the  condition   of   the   products   as   they 
issued  from  the  mouth  of  the  cannon  and  passed  through  the 
gaseous  mixture.     The  Committee  carried  on  their  investigation 
for  some  years,  and  reported  that  the  high  explosives,  ammonite, 
ardeer-powder,  bellite,  carbonite,  roburite  and  securite  produced 
oviilonl   flame,  and  that  the  flame  from  blown-out  shots  was  not 
prevented  by  the  quantity  or  length  of  the  stemming. 

The  phrase,  "  flameless  explosive  "  having  proved  to  be  un- 
tenable, the  supporters  of  these  explosives  rechristened  them 
"  safety  explosives,"  and  under  this  title  their  substitution  for 
gunpowder  was  vigorously  pressed  upon  owner,  agent  and 
manager  of  mines,  in  blue  books,  papers  to  Mining  Institutes, 
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and  journals  of  the  coal-trade,  with  the  assurance  that  they 
were  the  panacea  for  colliery  explosions.  The  substitution  was 
adopted  to  but  a  fractional  extent,  as  in  the  predominant  judg- 
ment of  owner,  agent  and  manager,  gunpowder  was  the  safest, 
all  round  and  most  efficient  explosive  ;  and  they  continued  to 
use  it. 

The  claims  of  the  "  safety  explosives "  were  laid  before 
the  Royal  Commission  on  Explosions  from  Coal-dust  in  Mines, 
with  an  appalling  list  of  explosions  alleged  to  have  been  caused 
by  gunpowder-shots,  and  the  results  of  some  experiments  made 
with  "  safety  explosives  "  and  gunpowder,  which  were  claimed  to 
prove  that  explosions  and  blasting  accidents  would  almost  en- 
tirely disappear  if  gunpowder  were  prohibited  and  "  safety  ex- 
plosives "  compulsorily  substituted.  The  Royal  Commissioners, 
however,  reported  that  several  high  explosives  "  may  be  prac- 
tically safe  for  all  purposes,"*  but  declined  to  recommend  the 
universal  prohibition  of  gunpowder,  and  advised  that  where  its 
use  may  be  open  to  question,  the  Secretary  of  State  for  the 
Home  Department  should  direct  certain  precautions  to  be 
adopted. 

The  mining  industry  was  not  largely  influenced  by  the  ex- 
periments made  with  the  "safety  explosives,"  nor  by  the  claims 
made  for  them ;  long  experience  with  high-grade  gunpowder 
left  no  doubt  that,  in  practical  hands,  it  was  the  safest  and  best 
explosive ;  and  the  "  safety  explosives  "  made  very  little  pro- 
gress. Two  years  later  a  Coal-mines  Regulation  Bill  was  in- 
troduced in  the  House  of  Commons,  and  section  1  gave  power  to 
make  Special  Rules  for  explosives  in  the  manner  laid  down 
in  sections  51  to  53  of  the  Coal-mines  Regulation  Act  of  1887; 
that  is  to  say,  in  conference  with  owner,  agent  and  manager,  with 
right  of  appeal  to  arbitration  in  which  the  arbitrator  should  be 
a  practical  mining  engineer,  or  a  person  accustomed  to  the 
working  of  mines.  The  Bill  was  passed,  and  it  was  expected 
that  the  subject  of  explosives  would  be  dealt  with  under  section  1. 
Early  in  December,  1896,  the  Secretary  of  State  appointed  a 
"  Committee  to  Inquire  into  the  best  Tests  to  Determine  the  Safety 
of  Explosives  in  Coal-mines,  and  as  to  the  means  to  be  adopted 

*  Second  Report  of  the  Royal  Commission  on   Explosions  from  Goal-dw 
Mine*,  1894,  page  xxviii. 
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by  the  Home  Office  for  applying  such  tests  for  the  purposes  of 
Special  Rules  to  be  proposed  by  the  Secretary  of  State  under 
section  1  of  the  Coal-mines  Regulation  Act,  1896,  or  of  Orders 
in  be  issued  by  him  under  section  (i  thereof.''  (It  will  be  re- 
membered that  section  6  empowered  the  Secretary  of  State  to  pro- 
hibit or  regulate  the  employment  of  explosives  which  he  considered 
were,  or  were  likely  to  become,  dangerous.)  A  week  or  two  later, 
the  mining  industry  were  surprised  to  find  that  the  Secretary  of 
State  intended  to  deal  with  the  subject  with  the  absolute 
authority  given  to  him  in  section  6,  and  not  to  permit  the  con- 
sultative reference  to  the  industry  and  appeal  to  a  mining  tri- 
bunal as  laid  down  in  the  principal  Act,  and  directed  in  section  1. 
An  Order  dated  December  19th,  1896,  was  issued  under  section 
6,  directing  the  compulsory  use  of  certain  high  or  "  safety  ex- 
plosives "  and  disallowing  the  use  of  gunpowder  in  certain  mines 
after  July  1st,  1897,  but  universally  after  January  1st,  1898, 
although  the  Royal  Commission  had  declined  to  recommend  such 
action.  The  settlement  of  the  subject  by  Special  Rules  under 
section  1,  as  indicated  in  the  warrant  appointing  the  Committee 
was  therefore  almost  immediately  abandoned. 

In  the  practical  judgment  of  the  industry,  the  Explosives  Order 
was  injurious  to  its  safety  and  best  interests,  and  investigation 
showed  that  this  judgment  was  sustained  by  evidence  of  fact.  By 
reference  to  official  records  of  explosions  and  blasting  accidents, 
it  was  found  that  the  appalling  list  of  calamities  alleged  to  have 
been  caused  by  gunpowder-shots,  and  submitted  to  the  Royal  Com- 
mission upon  Explosions  from  Coal-dust  in  Mines,  was  incorrect. 
This  list  indicated  that  2,449  lives  had  been  lost  in  explosions 
caused  by  gunpowder  in  the  years  1873  to  1892,  whereas  664  was 
the  number  attributed  to  gunpowder  in  the  blue  books  after  ad- 
mitting doubtful  cases;  while  84  that  were  charged  against  gun- 
powder were  actually  caused  by  the  high  and  "  safety-explosives."' 
Moreover  in  the  ten  years,  1887  to  1896,  the  explosions  due  to 
gunpowder  (including  very  doubtful  cases)  caused  179  deaths, 
while  411  deaths  were  caused  by  high  or  "  safety-explosives  ; " 
although  they  were  used  in  probably  less  than  5  per  cent,  of  the 
shots,  there  being  evidence  that  not  less  than  95  per  cent,  of  the 
shots  in  the  ten  years  were  charged  with  gunpowder.  It  was  not 
surprising  that  the  industry  rose  en  masse,  and  opposed  the  Explo- 
sives Order  by  memorial  or  deputation  to  the  Secretary  of  State 
from  every  district,  insomuch  that  it  was  withdrawn,  and  another 
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of  June  4th,  1897,  issued,  deferring'  any  change  until  January  1st. 
1898,  with  limited  application  to  mines  generally  defined  as 
dangerous  by  virtue  of  showing  gas  in  quantity  indicative  of 
danger  in  the  previous  three  months,  and  by  virtue  of  containing 
dry  coal-dust;  but,  in  the  great  majority  of  mines,  leaving  the 
subject  of  gunpowder  to  the  experience  and  judgment  of  owner, 
agent  and  manager. 

The  selection  of  explosives  for  mines  that  were  considered  to 
come  under  the  definitions  of  gaseous  and  dusty  in  the  Explosives 
Order,  was  committed  to  the  Explosives  Committee,  who  erected  a 
testing  apparatus  at  Woolwich  for  ascertaining  the  action  of  ex- 
plosives when  fired  through  gaseous  and  dusty  mixtures.*  The 
apparatus  differed  from  the  installation  adopted  by  the  Committee 
of  The  Xorth  of  England  Institute  of  Mining  and  Mechanical 
Engineers,  in  that  the  tube  was  a  fraction  less  than  two-thirds 
of  the  diameter  and  one-fourth  of  the  length,  and  there  were 
no  sight-holes.  The  Woolwich  apparatus,  therefore,  allowed 
the  products  of  the  explosives  to  be  projected  centrally  through 
the  short  length  of  inflammable  gas  without  any  interference  with 
their  velocity;  consequently,  the  explosive  that  developed  the 
highest  muzzle-velocity  allowed  the  shortest  period  of  contact 
between  its  products  and  the  inflammable  gas,  and  passed  the 
test  most  successfully.  In  these  circumstances,  most  of  the 
high  explosives  projected  their  products  through  the  inflammable 
gas  without  igniting  it,  while  the  products  of  gunpowder  with 
low  velocity  caused  ignitions. 

The  test  established  a  line  between  explosives  that  did  or  did 
not  ignite  the  gas  in  the  given  conditions,  but  gave  no  indication 
of  their  positions,  whether  near  or  distant  from  the  dividing-line. 
A  modification  in  the  stemming,  however,  proved  that  high-grade 
gunpowder  was  near  to  the  line,  and  that  it  would  not  ignite  the 
gas  when  damp  stemming  was  substituted  for  the  dry  powder 
used  in  the  test;  in  fact  "  the  lowest  grade  of  common  blasting 
gunpowder  can  frequently  be  fired  without  igniting  the  gas,  if  it  is 
stemmed  well  with  puddled  wet  clay  of  a  good  stiff  consistency  "  :  + 
and  as  such  wet  stiff  clay  is  ordinarily  used  in  practical  mining, 
the  difference  between  gunpowder  and  permitted  explosives  in 

*  Trans.  Inst.  M.  E.,  1897,  vol.  xiii.,  page  612. 

f  Twenty -fourth   Annual   Report   of  B..M.   Inspectors   of  Explosires ;    being 
their  Annual  Report  for  the  Year  1899,  page  119. 
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liability  to  ignite  gas  in  mines  as  determined  by  the  test,  was 
obviously  of  somewhat  academical  value.  Further  still,  the 
physical  form  of  the  explosive,  and  the  wrapper  enclosing  it 
were  found  to  be  necessary  elements  in  passing  the  test,  as  it 
\\;is  "  conclusively  sliown  .  .  .  that  an  alteration  in  the  wrapper, 
or  in  the  physical  form  of  an  explosive,  may  materially  alter 
its  behaviour  in  an  inflammable  atmosphere."*  Finally,  the 
test-charges  of  gunpowder  were  practically  three  times  heavier 
than  the  charges  of  high  explosives,  but  equal  lengths  of  steni- 
ming  were  fixed  for  all  alike,  contrary  to  practical  shot-firing. 
The  different  results  obtained  with  dry  and  wet  stemming,  and 
variations  in  the  physical  condition  and  wrapper  of  permitted 
explosives  (inevitable  in  most  of  the  high  explosives  that  passed 
the  test),  and  the  disproportionate  charges  with  equal  lengths 
of  stemming,  show  that  the  difference  between  gunpowder  and 
high  explosives  disclosed  by  the  test,  depended  upon  artificial 
conditions  opposed  to  mining  practice.  The  light  which  ex- 
perience in  practical  shot-firing  has  thrown  upon  the  results  of 
the  test,  will  be  seen  later  on. 

A  large  number  of  explosives  were  developed  for  the  Wool- 
wich test;  no  less  than  58  substances  were  submitted,  32  of 
which  passed  and  were  placed  on  the  Permitted  List.  A  new 
trouble  now  arose  with  the  permitted  nitrate-of-ammonium 
and  nitro-glycerine  explosives  in  the  detonator  required  to  fire 
them,  which  caused  serious  accidents  both  in  and  out  of  the 
mines  ;  some  finding  their  way  to  the  screens  and  markets,  some- 
times even  to  private  houses,  where  they  exploded  with  injurious 
effect  calling  for  heavy  compensation,  and  prejudiced  the  explo- 
sives. The  Explosives  Order  was  therefore  extended  so  as  to  pro- 
hibit the  use  of  detonators,  unless  they  were  kept  in  a  locked  case 
separate  from  any  other  explosive,  and  under  the  control  of  the 
owner,  agent  or  manager,  or  some  person  specially  appointed  in 
writing,  and  used  only  by  persons  specially  authorized  in  writing ; 
thus  increasing  the  compulsory  precautions  in  using  permitted 
explosives. 

Shortly  afterwards,  and  before  the  Permitted  List  had  been 

in  force  for  a  couple  of  years,  a  memorandum  was  issued  from 

the  Home  Office  as  follows :  — 

*   Twenty -fourth  Annual  Report  of  H.M.  Inspectors  of  Explosives ;  being  their 
Annual  Report  for  the  Year  1899,  page  47. 
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The  Secretary  of  State  finds  from  the  reports  made  to  him  by  H.M. 
inspectors  of  mines  that  there  is  a  desire  on  the  part  of  mine-owners  for  further 
assistance  in  the  selection  of  explosives  for  use  in  dangerous  mines  than  is  given 
by  the  present  "  Permitted  List."  That  list  contains  merely  the  names  of  all  the 
permitted  explosives,  i.e.,  the  explosives  which  have  passed  the  Woolwich  test. 
It  is  left  to  mine-owners  to  select  the  best  explosive  from  the  list,  which  does  not 
distinguish  in  any  way  between  those  which  have  barely  passed  the  test  and 
those  which  can  be  fired  safely  under  much  more  severe  conditions.  The  ultimate 
responsibility  of  selecting  from  the  list  the  safest  explosives  and  the  best  suited 
to  their  requirements  must  always  remain  with  the  mine-owners  ;  but,  in  order  to 
assist  them  in  this  matter,  the  Secretary  of  State  has  decided  to  establish  a  new 
test,  the  conditions  of  which  will  be  more  stringent  than  those  of  the  present 
test,  particularly  in  the  following  points : — The  charges  of  the  explosive  to  be 
fired  will  be  larger.  They  will  be  fired  in  a  more  sensitive  gaseous  mixture. 
The  required  number  of  shots  must  be  fired  without  any  ignition  of  the  gas.  * 

The  test-charges  to  be  fired  under  the  new  conditions  were  : — t 

High  explosives  :    10  shots  with  charge  equivalent  to  3  ounces  of  dynamite, 
and  9  inches  of  stemming. 
10  shots  with  charge  equivalent  to  4  ounces  of  dynamite, 
and  12  inches  of  stemming. 
•  iimpowder:  10  shots   with    charge    equivalent    to    9    ounces    R.F.G.- 

gunpowder,  and  9  inches  of  stemming. 
10   shots  with   charge  equivalent  to   12  ounces    R.  F.<i.'J 
gunpowder,  and  12  inches  of  stemming. 

The  first  list  of  permitted  explosives,  under  the  new  or  Special 
Test,  was  embodied  in  the  Explosives  Order  of  September  24th, 
1900,  and  comprized:  ammonite,  amvis,  carbonite,  electronite, 
ardeer-powder  and  roburite ;  but  the  number  soon  multiplied  and 
up  to  the  end  of  1903,  97  explosives  had  been  submitted  for  test  or 
re-test.  The  Permitted  List  of  February,  1905,  contains  45 
explosives — practically  50  per  cent,  more  than  the  original  list 
superseded  by  the  Special  Test ;  and  the  owner,  agent  or  manager 
has  to  discriminate  in  this  larger  list.  Like  the  original  test, 
the  Special  Test  does  not  distinguish  between  those  which  have 
barely  passed  the  test  and  those  which  can  be  fired  under  more 
severe  conditions,  with  one  exception.  Representations  woe 
made  to  the  Secretary  of  State  that  bobbinite  yielded  sparks 
and  so-called  flame,  and  samples  were  taken  at  Burradon 
colliery,  for  re-Test  at  AVoolwieh  testing  station.  In  the 
re-test,  10£  ounces  of  the  bobbinite  (slightly  greater  than  the 

*  Tn-kiity-fourth  Annual  Report  of  II.  M.  Inspectors  of  Explosivt  -  ;  h<  ing  tht  ir 
Annual  Report  for  the  Year  1899,  page  116. 

t  Ibid.,  page  118. 
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heavier  charge  of  the  special  test)  with  12  inches  of  stemming 
were  tired  from  a  vertical  gun  at  night,  and  gave  off  sparks, 
with  (in  some  instances)  a  faint  red  glow.  Corresponding  charges 
were  then  fired  in  the  tube  filled  with  the  test-mixture  of 
inflammable  gas,  both  from  the  sample  taken  at  Burradon 
colliery  and  from  a  remnant  of  the  bobbinite  used  in  the  special 
test  some  twelve  months  previously;  but  neither  would  ignite 
the  gas.  The  shots  with  corresponding  charges  of  bobbinite 
were  then  repeated  from  the  vertical  gun  at  night,  and  into  the 
special  test-mixture  of  inflammable  gas,  but  with  only  (i  inches 
ni  stemming — one  half  the  quantity  allowed  in  the  Special  Test; 
and  in  these  very  severe  conditions,  although  the  appearance  of 
sparks  and  glow  was  more  pronounced,  neither  the  sample  from 
Burradon  colliery,  nor  the  remnant  from  the  Special  Test,  would 
ignite  the  gas.*  The  results  were  reported  with  the 
conclusion  that,  "  bobbinite  is  not  at  the  bottcm  of  this  list  as 
regards  safety. "t  This  re-test  has  -shown  that  one  of  the 
permitted  explosives  can  be  safely  fired  under  much  more  severe 
conditions  than  the  Special  Test,  and  so  long  as  the  others  have 
not  been  submitted  to  this  newer  test,  and  until  they  have 
passed  it,  bobbinite  must  remain  as  the  only  permitted  explosive 
that  has  been  safely  fired  under  conditions  of  increased  severity, 
while  retaining  its  original  efficiency  and  economy  as  a  blasting 
agent. 

The  Special  Test  has,  however,  disclosed  the  fact  that  explo- 
sives can  be  made  to  pass  any  such  test  as  that  appointed  by  the 
Explosives  Committee,  but  generally  by  sacrifice  of  simplicity 
in  composition,  and  efficiency  in  blasting  action:  elements  of 
safety  not  recognized  by  the  test.  It  is  not  suggested  that  the 
enterprize  and  genius  of  manufacturers  and  their  technical  staff 
in  developing  explosives  should  be  interfered  with,  but  manu- 
facturers and  colliery  managers  could  be  saved  from  unnecessary 
danger  and  anxiety  besides  waste  in  expenditure,  if  this  enter- 
prize and  genius  were  relieved  of  the  limited  sphere  of  the 
Woolwich  test,  to  develop  simple  and  efficient  blasting  agents 
instead  of  the  numerous  complicated  substances  that  by  means 
of  the  Special  Test  occupy  positions  on  the  Permitted  List. 

Twenty -eighth  Annual  Report  of  H.M.  Inspectors  of  Explosives ;  being  their 
Annual  Report  for  the  Year  1908,  page  140. 

+  Memorandum  on  the  Testing  of  Explosives  for  Coal-mines  and  on  the 
Behaviour  of  the  Explosivi  Bobbinite,  by  Captain  J.  H.  Thomson,  H.M.  Chief 
Inspector  of  Explosives,  March,  1904,  page  2. 
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Although  all  the  permitted  explosives  are  required  to  be 
made  to  the  standard  submitted  to  the  Special  Test,  the  com- 
position of  some  of  them  is  very  difficult  to  determine.  Dr.  A. 
Dupre  (chemical  adviser  to  the  Home  Office)  has  drawn  attention 
to  this  difficulty  for  several  years.  In  1901  he  reported:  — 
"  Much  work  has,  however,  been  done  in  order  to  keep 
analytical  methods  fairly  abreast  of  requirements.  This  is  a 
subject  requiring  more  and  more  care  and  attention  every  year. 
The  compositions  of  explosives  generally  are  becoming  more 
complicated,  and  this  is  especially  the  case  with  regard  to  explo- 
sives permitted  to  be  used  in  mines,  and,  at  the  same  time,  in 
these  explosives,  the  limits  within  which  variations  are  allowed 
are  drawn  more  and  more  narrowly.  The  correct  analysis  of 
explosives  thus  becomes  increasingly  more  difficult,  and  at  the 
same  time  of  greater  and  greater  importance.  Some  of  the 
explosives  contain  as  many  as  eight  constituents,  and  their 
correct  analysis  is  often  a  matter  of  some  difficulty.''* 

Dr.  A.  Dupre  returns  to  the  question  in  his  report  for  1902, 
and  says:— "I  have  continued  to  devote  considerable  time  to 
the  working-out  of  improved  methods  of  analysis,  which, 
especially  as  regards  permitted  explosives,  becomes  more  and 
more  complicated,  while,  at  the  same  time,  the  importance  of 
having  a  reliable  check  on  the  composition  of  such  explosives 
increases. "t 

In  his  last-published  report,  Dr.  Dupre  again  says: — "We 
still  have  had  to  devote  a  considerable  amount  of  time  to  the 
working-out  of  improved  methods  of  analysis  of  explosives, 
which  are  constantly  increasing  in  number  and  complexity."! 

There  is  evidently  some  reason  to  doubt  whether  the  samples 
of  these  complicated  explosives  that  pass  the  Special  Test  are  or 
can  be  repeated  in  the  manipulation  of  quantities  for  trade,  and 
under  effective  chemical  check.  Such  explosives  cannot  be 
regarded  as  a  necessity  for  mines,  as  simple  substances  are 
available,  that  have  passed  the  same  test  and  one  even  more 
severe.        In     contrast     with      these     complicated     compounds 

Twenty-sixth  Annual  Report  of  II.  M.  Inspectors  of  Explosives ;  being  their 

A  mi  mil  Report  for  the  Year  1901,  page  23. 

f  Twenty-seventh  Annual  Rep&rtof H.M.  Inspectors  of  Explosives  ;  being  their 
Annua/  Report  for  the  Year  190  J,  page  25. 

J  Twenty-eighth  Annual  Report  of  H.M.  Inspectors  of  Explosives  ;  being  their 
Annual  Report  for  the  Year  1903,  page  27. 
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there  is  gunpowder  with  its  developments  in  elephant-cart- 
ridge, earthquake,  bidl-dog  and  bobbinite,  which  are  simple 
mechanical  mixtures,  the  qualities  and  quantities  of  which  can 
be  easily  determined  by  wellknown  methods  of  analysis,  and 
which  are  perfectly  stable  until  exploded  in  ordinary  work. 
It  is  quite  true  that  elephant-cartridge,  earthquake  and  bull-dog 
are  not  on  the  present  Permitted  List:  but,  while  the  Special 
Tes1  has  deprived  the  mining  industry  of  these  three  simple,  safe 
and  efficient  blasting  agents,  it  has  substituted  the  complicated 
substances  that  have  called  up  the  repeated  warning  of  Dr.  A. 
Dupie.  and  cannot  be  conducive  to  the  safety  of  gaseous  and  dusty 


The  managers  of  mines  who  use  permitted  explosives  have 
now  to  choose  from  the  45  substances  on  the  Permitted  List,  and 
as  it  is  impossible  for  them  to  determine  the  qualities  by 
personal  trials,  they  have  to  depend  upon  facts  of  experience 
derived  from  the  records  of  mining.  The  records  are  in  the 
annual  reports  of  H.M.  inspectors  of  mines,  but  unfortunately 
some  of  the  reports  do  not  give  complete  information ;  ignitions 
of  gas  and  coal-dust  are  reported,  but  not  the  explosives  used  in 
the  shots  that  caused  them ;  and  the  blasting  accidents  are  not 
always  complete,  requiring  examination  of  the  reports  of  H.M. 
inspectors  of  explosives  for  the  facts  ;  consequently,  the  prepara- 
tion of  tables  of  ignitions  and  accidents  demands  excessive  time 
and  labour.  There  is,  however,  adequate  evidence  to  show  the 
practical  results  of  the  old  and  new  explosives  in  regard  to 
safe  mining. 

It  will  be  remembered  that  the  Explosives  Order  came  into 
operation  on  January  1st,  1898,  so  that  up  to  December,  1903 — 
the  last  records  published  at  present — six  years'  experience  of 
its  practical  effect  in  preventing  colliery  explosions  are  avail- 
able ;  and,  by  placing  the  records  of  the  antecedent  period  in 
juxtaposition,  the  results  of  the  two  periods  may  be  seen  at  a 
glance.     The  records  are  set  forth  in  Table  II. 

The  Explosives  Order  hedged  round  the  pei'mitted  explosives 
with  precautions  of  great  practical  value,  directing  that  the 
shots  should  be  fired  only  by  competent  persons  appointed  in 
writing;  still,  during  the  six  years  that  it  has  been  in  force,  the 
number  of  fatal  explosions  is  the  same  as  in  the  antecedent 
period,  but  the  nonfatal  explosions  nearly  twofold  greater. 
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The  prevention  of  explosions  was  the  primary  purpose  of  the 
Explosives  Order,  and  it  was  founded,  upon  the  assurance  that  the 
explosives,  which  it  licensed  for  gaseous  and  dusty  mines,  would 
prevent  explosions  by  shot-firing  in  the  mines,  where  they  were 
adopted.  Both  purpose  and  assurance  have  failed  of  accom- 
plishment, and  this  has  been  somewhat  obscured  by  the  fact 
that  the  loss  of  life  in  explosions  has  greatly  diminished,  which 
has  been  claimed  as  a  result  of  using  permitted  explosives. 
It  is  important  to  remove  this  dangerous  misconception.  When 
a  charge  of  explosive  has  ignited  gas  or  coal-dust  in  a  mine,  the 
potential  peril  of  an  explosion  has  been  brought  into  activity : 
and  the  subsequent  development  or  propagation,  whether  simply 


Table  II.  — Colliery  Explosions  due  to  Shot-firin<;. 


Periods. 

Number  of             Number  of 

Fatal                   Non-fatal 

Explosions.           Explosions. 

Total 
Explosions. 

Six   years   antecedent  to  the  Explosives 

Order,  1892-1897 
Six   years  under  the   Explosives    Order, 

1S98-1903 

16 
16 

29 

55 

45 

71 

Increase   in    the  period   under   the    Ex- 
plosives Order 

0 

26 

26 

local  or  extensive,  is  wholly  independent  of  the  explosive  used. 
Every  shot  that  has  ignited  gas  or  coal-dust  in  a  mine  has 
created  the  potential  start  of  an  explosion ;  and  the  result, 
whether  fatal  or  non-fatal,  depends  upon  conditions  entirely 
distinct  from  the  shot.  Therefore,  every  ignition  of  gas  or  coal- 
dust  by  shot-firing  has  practically  the  same  potential  peril  as 
regards  the  explosive  per  se ;  and  the  records  show  that  this 
peril  occurred  45  times  in  the  six  years  1892  to  1897,  and  71 
times  in  the  six  years  1898  to  1903. 

There  was,  however,  a  considerable  difference  in  the  quan- 
tities of  coal  worked  in  the  two  periods  under  notice,  and  pre- 
sumably a  corresponding  difference  in  the  extent  of  blasting ;  so 
that,  under  ordinary  circumstances,  the  ignitions  of  gas  and  coal- 
dusl  would  be  greater  in  one. period  than  in  the  other.  There  are 
no  complete  records  of  the  number  of  shots  fired  in  the  two 
periods,  but  probably  the  quantities  of  coal  worked  may  be 
taken  as   a  fair  criterion,   as  six  years   would   cover  variations 
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and  give  a  reasonable  average.     Upon  this  basis,  the  records  are 
summarized  in  Table  III. 

Tablk  III. — Colliery  Explosions  and  Coal-outputs. 


Coal  raised  .. 

Six  Years  antecedent  to  the 
Explosives  Order.  1892-1897. 

Six  Years  under  the 
Explosives  Order,  1898-1903. 

Differences. 

1,1-21,542,000  tons. 

1,323,807,295  tons. 

202,265,295  tons :  an 
increase  of  18  per- 
cent. 

[gpitions     of 
fire  -  damp 
and        coal- 
dust  bj"  shot - 
firing 

45 

71 

26 :  an  increase  of 
57  per  cent. 

Coal    worked 
per  ignition 

24,923,155  tons. 

18,645,032  tons. 

6,278,123  tons:  a  de- 
crease of  25  per 
cent. 

The  records,  therefore,  show  in  round  figures  6,000,000  tons 
less  per  ignition  of  gas  and  coal-dust  in  the  period  from  1898  to 
1903 ;  and  while  the  production  increased  18  per  cent.,  the 
ignitions  increased  57  per  cent. ;  in  other  words,  the  active  perils 
of  explosions  by  shot-firing  largely  increased  during  the  time 
when  the  Explosives  Order  was  in  force,  therefore  the  diminished 
loss  of  life  must  have  been  due  to  causes  other  than  the  explosive 
used,  and  the  cause  is  not  far  to  seek. 

It  is  a  wellknown  fact  that  the  mortalities  in  large  explo- 
sions occur  almost  wholly  in  the  paths  of  propagation,  and 
only  a  minute  fraction  of  life  is  lost  at  the  point  of  origin.  If 
explosions  could  be  limited  to  the  immediate  vicinity  of  the 
shot:  in  other  words,  if  propagation  could  be  prevented,  the 
terrible  death-roll  and  destruction  of  property  in  large  explo- 
sions would  cease,  and  it  is  in  this  direction  that  the  diminished 
loss  of  life  has  been  won.  The  highest  mortality  in  a  single 
explosion  in  the  period,  1898  to  1903,  was  8  lives  (the  Llan- 
bradach  colliery  explosion,  1901) ;  but  in  the  antecedent  period 
of  1892  to  1897,  290  lives  were  lost  in  one  calamity  (the  Albion 
colliery  explosion,  1894).  Both  explosions  were  started  by 
shots,  one  charged  with  carbo-gelatine,  the  other  with  gelatine- 
dynamite  or  gelignite ;  and  the  disparity  in  the  loss  of  life,  290 
to  8,  was  obviously  not  due  to  the  explosives.  Again,  of  the 
400  lives  lost   in  explosions  from   shot-firing  in   1892  to   1897, 
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3S7  or  82  per  cent,  were  caused  by  3  explosions  (the  Albion, 
Tylorstown  and  Brancepeth  colliery  explosions)  leaving  33 
deaths  by  the  remaining  13  explosions.  This  aspect  of  the 
question  may  be  further  illustrated  by  comparing  the  killed  and 
wounded  with  the  number  of  explosions  in  the  two  periods 
(Table  IV.). 

Table  IV.— Killed  and  Wounded  in  Colliery  Explosions. 


Six  Years, 
1892-1897. 

Six  Years, 
1898-1903. 

Differences. 

Total  persons  killed  and  wound- 
ed in  explosions  due  to  shot- 
firing 

Number  of  persons  killed  and 
wounded  per  explosion 

481 
1068 

175 
2  46 

Decrease  306,   or 
63  per  cent. 

Decrease  8-22,  or 
77  per  cent. 

The  gratifying  reduction  of  63  per  cent,  in  mortalities  was 
therefore  exceeded  by  the  diminution  of  77  per  cent,  in  lives  lost 
per  explosion  ;  in  other  words,  the  killed  and  wounded  per  explo- 
sion were  reduced  77  per  cent,  by  arrest  of  propagation,  that  is  to 
say  by  conditions  distinct  from  the  shot,  and  wholly  independent 
of  the  explosive  used. 

It  will  now  be  evident  that  the  great  reduction  in  mortalities 
in  the  period  under  the  Explosives  Order  was  not  due  to  the 
explosives  used,  because  as  a  fact  the  number  of  explosions  by 
^hot-firing  greatly  increased,  but  to  the  reduced  loss  of  life 
per  explosion.  The  suggestion  that  the  reduced  mortalities 
were  due  to  the  regime  of  the  Explosives  Order  with  its  partial 
exclusion  of  gunpowder  from  mines,  is  therefore  contrary  to  the 
facts;  and  while  giving  the  permitted  explosives  a  fictitious 
value  and  a  dangerously  misleading  repute,  deprives  the  executive 
administration  of  mines  of  the  fruit  of  untold  labour  and  sacri- 
fice in  seeking  an  understanding  of  the  propagation  of  explo- 
sions, and  how  to  prevent  it.  The  diminished  loss  of  life  in 
1898  to  1903,  therefore,  represents  the  results  achieved  by  those 
associated  in  the  management  of  mines,  in  preventing  propa- 
gation of  explosions. 

The  Explosives  Order  was  founded  also  upon  another 
assurance,  that  the  adoption  of  permitted  explosives  would 
almost  wholly  prevent  the  accidents  that  had  occurred  in 
blasting  in  past  years ;  and  this  assurance  may  now  also  be 
eompared   with    the   results   of   experience.       In    Table    V.,    the 
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fatal  and  nun-fatal  accidents  in  blasting,  recorded  in  the  reports 
of  H.M.  inspectors  of  mines  and  explosives,  during  the  regime 
of  the  permitted  explosives,  are  placed  in  juxtaposition  with 
those  that  occurred  in  the  antecedent  period,  as  these,  it  was 
assumed,  would  not  be  repeated. 

Table  V.— Accidents  Incident  to  Blasting. 


Periods, 

Six  years,  1898  to  1903,  with  permitted 
explosives 

Six  years,  1892  to  1897,  prior  to  the  per- 
mitted explosives 

Fatal 
Accidents. 

Non-fatal 
Accidents. 

140 
114 

1,139 

873 

Increases 

26    or    22    per 

cent. 

266   or   30    per 
cent. 

The  results  recorded  in  Table  Y.  are  therefore  contrary  to  the 
assurance,  and  this  notwithstanding  the  supplementary  practical 
precautions  with  which  the  Explosives  Order  safeguarded  the 
use  of  the  permitted  explosives. 

AVhatever  qualifications  may  be  urged  in  palliation  of  these 
unfortunate  retrograde  results  in  ignitions  of  gas  and  coal-dust, 
and  in  blasting  accidents,  the  substantial  fact  remains  that  in 
twelve  years'  experience,  one  half  of  the  period  with  unrestricted 
use  of  gunpowder  and  the  other  half  with  compulsory  use  of  per- 
mitted explosives  in  dangerous  mines,  the  explosions  and 
accidents  were  considerably  less  in  the  former  than  in  the  latter 
period.  The  assurances  upon  which  the  Explosives  Order  was 
founded,  have  not  been  fulfilled;  on  the  contrary  there  has  been 
a  serious  retrograde  movement  during  its  regime. 

In  the  highest  interests  of  the  mining  industry  it  must  be- 
repeated  that  this  retrograde  result  was  foreseen  and  foretold  in 
1897,  and  would  have  been  avoided  if  the  subject  had  been  dealt 
with  under  section  1  of  the  Coal-mines  Regulation  Act,  1896; 
that  is  to  say  by  Special  Rules  framed  in  the  manner  set  out 
by  the  principal  Act,  in  consultation  with  the  owner,  agent  and 
manager,  with  right  of  appeal  to  a  mining  tribunal  where  their 
views  differed  from  the  requirements  of  the  Home  Office.  The 
present  position  however  has  now  to  be  dealt  with,  and  it  would 
be  most  useful  for  future  guidance  if  the  causes  of  the  retrograde- 
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results  could  be  elucidated;  but  preliminary  to  this,  certain 
valuable  features  of  the  Explosives  Order  should  be  referred  to, 
because  of  the  limited  manner  in  which  they  have  been  applied. 

The  Explosives  Order  established  two  principles  forming  an 
important  practical  advance  towards  the  prevention  of  colliery 
explosions  by  shot-firing,  namely: — Standard  composition  and 
quality  of  explosives ;  and  shot-firing  by  competent  persons 
appointed  in  writing:  which  excluded  the  cheap  inferior  powder 
that  had  caused  disaster,  and  ensured  effective  examination  of 
working-places  for  gas  and  coal-dust  before  firing  shots  by  fixing 
responsibility  upon  the  shot-firer.  The  application  of  these 
principles  was  unfortunately  limited  to  mines  that  had  yielded  gas 
in  quantity  indicative  of  danger  in  the  preceding  three  months, 
and  to  the  roads  of  dusty  mines,  and  excluded  from  the  faces  and 
within  oO  feet  thereof  of  dusty  and  even'  part  of  non-gaseous 
mines  :  which  allowed  the  continued  use  of  inferior  explosive 
without  any  control,  check  or  precaution  against  their  dangerous 
properties.  It  will  be  remembered  that,  early  in  1897,  the 
Gunpowder  Trade  Association  memorialized  the  Secretary  of 
State  to  apply  the  principle  of  standard  composition  and  quality 
to  gunpowder,  so  as  to  prohibit  the  use  of  standardless  low-grade 
powder :  and  to  allow  only  high-grade  powder  of  authorized 
standard  to  be  taken  into  any  mine. 

The  difference  between  high-grade  and  low-grade  gunpowder 
was  referred  to  in  1897,  in  the  reports  upon  the  Woolwich  test- 
ing station.  After  expressing  an  opinion  that  probably  the 
highest-grade  gunpowder  would  in  combination  with  various 
tampings  eventually  secure  a  place  on  the  Permitted  List,  the 
report  continues: — "The  difference,  however,  between  the  be- 
haviour of  the  highest  grade  of  gunpowder  and  blasting  powder 
containing  anything  under  70  per  cent,  of  saltpetre,  even  when 
well  *  milled,"  is  most  remarkable."* 

The  proposal  of  the  Gunpowder  Trade  Association  that  gun- 
powder used  in  coal-mines  should  be  of  this  highest  grade  and  to 
authorized  standard,  was  not  accepted  by  the  Home  Office,  con- 
sequently for  the  last  seven  years  the  door  has  been  left  open  for 
gunpowder  of  unknown  composition  and  quality,  of  irresponsible 
or  foreign  make,  and  in  its  cheapness  necessarily  dangerous  in 

*  Twenty-second  Annual  Report  of  H.M.  Inspectors  of  Explosivi  s ;  being  their 
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the  presence  of  fire-damp  or  coal-dust,  to  be  used  in  all  mines, 
except  those  in  which  gas  in  quantity  indicative  of  danger  had 
been  found  in  the  previous  three  months.  The  character  of  this, 
low-grade  powder  and  the  protection  secured  against  it  in  gaseous 
mines,  is  also  referred  to  in  the  report  of  the  Woolwich  testing 
station  in  the  following  terms: — "The  cheap  and  dangerous, 
rubbish  used  in  some  parts  of  the  country  and  flattered  by  the 
name  of  blasting-powder  may,  so  far  as  this  [permitted]  list 
Is  concerned,  be  at  once  consigned  to  a  well-deserved  oblivion."* 

Although  the  responsible  gunpowder-manufacturers  would 
not  make,  nor  managers  knowingly  purchase  such  low-grade 
powder,  it  is  the  practice  in  some  districts  for  the  miners  to 
purchase  their  explosive  at  local  shops  where  there  are  no  means 
of  discriminating  the  quality  of  the  substance ;  and  where  the 
price  per  pound  is  a  dominant  consideration,  so  that  low-grade 
powder  may  find  its  way  into  mines.  Moreover,  this  low- 
grade  powder  appears  to  have  been  available  so  recently  as  1903, 
when  a  serious  accident  occurred  at  a  mill  where  it  was  made.t 

Already,  at  least  two  colliery  explosions  in  non-gaseous  mines 
have  been  traced  to  low-grade  powder;  and  surely  the  time  has 
arrived  when  the  Secretary  of  State  might  remove  the  limitation 
which  he  has  placed  on  section  0  of  the  Coal-mines  Eegulation 
Act.  189G,  and  direct  the  adoption  of  high-grade  powder  of 
authorized  standard  in  all  mines  where  gunpowder  is  used ;  and 
also  consign  the  cheap  and  dangerous  powder  to  oblivion,  not  only 
as  regards  gaseous  mines,  but  every  coal-mine.  If  a  Supple- 
mental Order  were  made  touching  all  coal-mines  other  than  those 
within  the  scope  of  the  present  Explosives  Order,- permitting  the 
use  of  a  standard  high-grade  gunpowder  only,  with  similar  precau- 
tions to  those  enforced  with  permitted  explosives,  an  important 
advance  would  be  made  towards  the  prevention  of  explosions  and 
blasting  accidents  in  such  mines  ;  and  it  will  scarcely  be  suggested 
that  life  and  property  in  these  mines  are  worthy  of  less  protect- 
ion from  obvious  danger  than  is  considered  necessary  for  the 
mines  controlled  by  the  Explosives  Order. 

*  Twenty -second  Annual  Report  of H.M.  Inspectors  of  Explosives  ;  being  their 
Annual  Reportfor  tht   Tear  1S97,  page  141. 

+  Report  (Xo.  CLIX.*)  to  the  Right  Honourabh  tht  Secretary  of  State  for  the 
Horn*  Department  on  tht  Circumstances  attending  an  Explosion  wdich  occurred  in  u 
Press  ffoust  of  tin  Factory  of  the  Lotnrood  Gfunpowder  Company,  at  Lowwood,  near 
Ulverston,  Lancashire  on  tht   12th  March,  1903,  by  Major  A.  Cooper-Key,  1903. 
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Coining  to  the  causes  of  the  increased  number  of  explosions  and 
blasting  accidents,   it  will  be  remembered  that  the  distinctive 
•character  of  the  permitted  explosive-  was  that  in  the  Woolwich  tesi 
they  would  not  ignite  a  mixture  of  coal-gas  and  air  much  more  in- 
flammable than  any  gaseous  mixture  found  in  coal-mines;  much 
less  could  they  ignite  a  mixture  of  coal-dust  and  air,  which  was  less 
sensitive  to   ignition   than   the  gaseous   mixture.        In  practical 
mining,  however,   the  permitted  explosives  are  found  to  ignite 
gaseous    mixtures    much    less    sensitive    to    ignition    than    the 
mixture  in  the  Woolwich  test.       For  example,  typical  explosives 
of    nitrate-oi-animonium    and    nitro-grycerine    compounds    that 
passed  the  Special  Test,  have  caused  explosions  of  gas:    amvis 
ignited  gas  at  Pemberton  colliery  in  1900,   burning  two   men, 
and   again   in   the   same   colliery   in    1902.  killing  two   men  and 
setting  the  workings  on  fire  :    while  saxonite  ignited  fire-damp 
at  Maypole  colliery  in  1902,  setting  the  place  on  fire  and  burning 
five  persons.     Again,  special  bull-dog,  which  passed  the  Special 
Test,  ignited  gas  at  Ehosdhu  colliery,  killing  one  man  and  burn- 
ing five  others.       The  ignition  by  special  bull-dog  was  in  a  coal- 
face intersected   by  numerous  vertical   hitches   or  faults  giving 
off  fire-damp  :    the  hole   containing  the  cartridge   was  actually 
bored  to  within  a  few  inches  of  one  of  these  faults,  and  burst  into 
the  gaseous  fissure  when  fired  :  the  ignitions  by  amvis  and  saxon- 
ite were  in  coal  or  strata  in  normal  condition. 

There  was  another  explosion  of  important  significance. 
Besides  the  general  fact  that  coal-dust  was  less  sensitive  to 
ignition  than  the  gaseous  mixture  at  Woolwich,  there  were  the 
experiments  made  for  the  Royal  Commission  on  Explosions 
from  Coal-dust  in  Mines  in  which  charges  of  24  ounces  of  gun- 
powder (whether  high-grade  or  low-grade,  does  not  appear),  10 
ounces  of  ammonite  and  8  ounces  of  roburite,  with  varied 
lengths  of  stemming,  the  heaviest  charge  (gunpowder)  having  the 
least,  were  fired  at  the  bottom  of  a  shaft  into  vertical  columns 
of  coal-dust  and  air.  The  gunpowder  sometimes  ignited  the 
dust,  but  ammonite  and  roburite  did  not ;  and  upon  these  ex- 
periments the  Commission  was  advised  that  explosives  like 
ammonite  and  roburite  were  incapable  of  igniting  coal-dust; 
advice  which  was  recorded  in  the  final  report.*  Again  in  1898, 
experiments  were  made  ;it  the  Woolwich  testing  station,  when 

*  Second  Report  of  tin    Royal  Commission  on  Expl  ni  Coal-da- 

Mints,  page  xxv. 
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charges  of  permitted  ami  non-permitted  explosives  were  fired 
under  heaps  of  anthracite  and  steam-coal  dust,  as  well  as  from 
the  cannon  into  coal-dust  mixtures,  with  the  result  that  the 
non-permitted  explosive  ignited  the  dust,  producing  flame,  but 
the  permitted  explosive  gave  no  appearance  of  flame.*  Not- 
withstanding these  experimental  results,  roburite  which  passed 
the  Special  Test,  ignited  coal-dust  at  Orrell  colliery  in  1901, 
causing  an  explosion  that  wrecked  the  colliery  and  killed  the 
four  men  in  the  workings. 

These  disastrous  contrasts  between  experimental  results  and 
practical  experience,  demonstrated  elements  of  danger  in  the 
permitted  explosives  that  were  not  discovered  by  the  Woolwich 
test  and  require  elucidation. 

During  the  years  1894  and  1895,  the  author  carried  out 
protracted  investigations  of  the  initiation  and  propagation  of 
colliery  explosions,  especially  by  shot-firing,  the  results  of  which 
were  published  ;t  and  as  they  appear  to  throw  some  light  upon 
the  behaviour  of  the  permitted  explosives  in  practical  mining, 
he  ventures  to  refer  to  them.  At  this  time,  attention  was  con- 
centrated upon  the  flame  in  the  products  of  explosives,  and  it 
was  urged  with  much  vigour  in  some  quarters,  that  this  flame 
which  was  visible  in  gunpowder  was  the  source  of  gaseous  and 
coal-dust  ignitions.  The  author's  investigations  did  not  support 
this  view,  and  he  offered  a  word  of  warning  in  the  following 
words: — "  The  important  point  to  be  considered  in  the  employ- 
ment of  explosives,  is  manifestly  that  element  which  constitutes 
their  danger ;  and  to  confine  attention  to  the  presence  or  absence 
of  visible  flame  upon  their  ignition,  or  of  inflammable  bodies  in 
the  products  of  their  combustion,  is  to  linger  upon  the  fringe 
of  the  question..":}:  The  "  Flameless  Explosives  Committee  " 
of  The  Xorth  of  England  Institute  of  Mining  and  Mechanical 
Engineers  observed  flame  in  the  products  of  the  high  explosives 
as  already  stated  ;  but  subsequently  Mr.  Alfred  Siersch  employed 

*  Twenty-third  Annual  Report  of  H.M.  Inspectors  of  Explosive*  ;  being  their 
Annual  Report  for  the  Year  1S9S,  page  133. 

t  Coal-dust  an  Explosive  Agent,  London,  1894  ;  The  Origin  and  Rationale  of 
Colliery  Explosions,  Bristol,  1S95 ;  "The  Phenomena  of  Colliery  Explosions," 
Trans'  Inst.  M.  E.,  1896,  vol.  xii.,  page  371  ;  "The  Chemistry  of  Colliery 
Explosions,"  Proceedings  of  the  Bristol  Naturaiistx'  Society:  Physical  Section, 
1897,  vol.  viii.,  page  109;  and  Transactions  of  the  American  Institute  of  Mining 
Engineers,  1S94,  vol.  xxiw,  page  905,  and  1896,  vol.  xxvi.,  page  108. 

|   The  Origin  and  Rationale  of  Colliery  Explosions,  London,  1895,  page  123. 
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photography  to  obtain  actual  records  of  the  flame,  and  gave  the 
results  to  this  Institution.*  Still  later,  the  author  used  photo- 
graphy to  ascertain  whether  the  permitted  explosive  bull-dog 
gave  flame,  and  for  this  purpose  he  used  charges  in  excess  of 
that  fixed  for  bull-dog  in  the  permitted  test,  in  both  horizontal 
and  vertical  holes,  in  the  faces  of  limestone-cliffs.  Only  one 
inch  of  stemming  was  used,  and  all  the  shots  were  blown  out, 
with  the  camera  fixed  8  feet  laterally  from  the  mouth  of  the 
holes.  The  Ross-Zeiss  anastigmat-combination  lens  and  Cadet 
lightning-plates  were  used,  and  bull-dog  proved  to  be  fianieless  ; 
that  is  to  say  in  the  highest  type  of  apparatus  known  in  photo- 
graphic optics,  it  did  not  yield  flame  of  sufficient  intensity  to 
impress  an  image  upon  the  plate ;  still  bull-dog  gave  a  faint 
glow  (the  shots  were  fired  upon  dark  nights)  to  the  naked  eye.t 
This  faint  glow  led  to  further  investigation  by  Mr.  Andrew 
F.  Hargreaves,^  who  also  found  that  bull-dog  was  nameless  to 
the  camera,  and  that  the  temperature  of  the  faint  glow  was 
below  2,732°  Fahr.  (1,500°  Cent.);  the  temperature  which  the 
French  Commission  on  the  Use  of  Explosives  in  the  Presence  of 
Fire-damp  in  Mines,  decided  to  constitute  a  safe  explosive  for 
gaseous  mines.  Mr.  Hargreaves  noted  that  a  visible  flame  was 
not  necessarily  the  most  dangerous  in  regard  to  temperature ; 
he  placed  the  temperature  of  the  feebly-luniinous  Bunsen  flame 
at  2,372°  Fahr.  (1,300°  Cent.),  while  the  luminous  gas  flame  was 
much  lower ;  and  the  practically-invisible  flame  of  hydrogen 
exceeded  3,632°  Fahr.  (2,000°  Cent.).  It  was  now  obvious  that 
while  the  eye  was  fastened  upon  the  visible  flame  of  an 
explosive,  supposing  it  to  be  the  source  of  danger,  there  was  con- 
cealed in  the  products  an  invisible  flame  of  much  more  serious 
danger  as  regards  temperature.  The  question,  whether  the 
visible  flame  in  the  products  of  low-grade  blasting  powder,  the 
temperature  of  which  was  fixed  by  Sir  F.  A.  Abel  and  Capt.  A. 
ftqbleg  at  3,272°  to  3,032°  Fahr.  (1,800°  to  2,000°  Cent.),  will 

*  "  Photography  in  the  Technology  of  Explosives,"  by  Mr.  Alfred  Siersch, 
Trans,  hist.  M.  E.,  1896,  vol.  xi.,  page  2. 

f  '-Photographic  Flame  Tests  of  Explosives,"  by  Mr.  Donald  M.  D.  Stuart, 
The  Collier^/  Manager,  1900,  vol.  xvi.,  page  208. 

X  "  An  Investigation  of  the  Flame  of  Explosives,"  by  Mr.  Andrew  F. 
Hargreaves,  The  Colliery  Manager,  1900,  vol.  xvi.,  page  560. 

§  "Researches  on  Explosives:  No.  II. — Fired  Gunpowder,"  by  Capt.  A. 
Noble  and  Sir  F.  A.  Abel,  Philosophical  Transactions  of  the  Royal  Society  of 
.London,  1880,  vol.  clxxi.,  page  232. 
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ignite  gas  or  coal-dust  in  mines  more  or  less  readily  than  the- 
invisible  ttame  in  the  products  of  roburite  and  saxunite,  the 
temperatures  of  which  are  usually  fixed  at  3,812°  to  5,432°  Fahr. 
(2,100°  to  :l.000°  Cent.),  is  a  purely  academical  point.  The 
practical  fact  is  that,  these  typical  permitted  explosives  have 
ignited  gas  and  coal-dust  in  mines  :  consequently,  for  practical 
purposes,  their  products  are  as  dangerous  as  the  products  of 
gunpowder,  though  they  are  less  luminous  or  even  invisible.  It 
is  therefore  obvious  that  visible  flame  is  not  an  element  in  deter- 
mining the   safety  of  the  present  explosives. 

In  the  same  investigations,  the  author  observed  that  gun- 
powder and  high  explosives  produced  different  effects  in  inflamm- 
able mixtures,  and  arrived  at  certain  conclusions  which  may  be 
quoted  here  with  the  associated  remarks :  these  were  as 
follows :  — 

The  essential  danger  in  an  explosive,  is  the  heat-energy  it  develops ;  and  if 
that  energy  could  be  wholly  expended  in  the  work  of  disintegrating  the  strata,  no- 
danger  could  arise  from  this  cause  ;  but  in  the  nature  of  the  case,  it  is  practically 
impossible  to  adjust  the  charge  of  explosive  to  the  exact  demands  of  the  work 
contemplated,  and  there  is  a  surplus  of  energy  in  almost  every  shot  that  is  fired 
.  .  .  .  The  essence  of  the  question  is  therefore  the  surplus  heat,  or  if  the  shot 
be  blown  out,  the  total  heat  in  the  charge  ;  and  the  danger  is  in  this  heat  becoming 
available  for  distillation  of  the  coal-dust  ....  In  the  high  explosives,  the 
heat -energy  is  developed  with  immense  rapidity,  ....  In  mining  powder 
the  combustion  is  slower,  ....  The  heat-energy  and  products  of  combustion, 
of  mining  powder  have  been  determined  by  Sir  Frederick  A.  Abel  and  Sir  Andrew 
Noble  :  and  similar  determinations  of  nitroglycerine  have  been  made  by  Professor 
Berthelot  ....  Mining  powder  produces  4S-65  per  cent,  of  solid  matter,, 
including  water,  and  51'35  per  cent,  of  gaseous  products,  of  which  19"98  are 
combustible ;  and  1  gramme  generates  516"S  units  of  heat :  .  .  .  .  Nitro- 
glycerine yields  wholly  gaseous   products,  with   the   exception  of  water,  but  no 

combustible  gases,  and  1  gramme  generates  1,600  of  these  units  of  heat 

The  important  difference  between  mining  powder  and  nitro-glycerine  is  not  in  the 
nature  of  their  products,  but  in  the  quantities  of  heat  they  respectively  generate, 
as,  given  equal  charges  of  12£  ounces  of  these  explosives  (the  quantity  in  the  shots 
at  the  Camerton  and  Timsbury  collieries),  the  mining  powder  would  yield  183,141 
units  of  heat,  while  the  nitro-glycerine  would  generate  567,000  units;  and  it  is 
obvious  that,  when  the  surplus  heat  of  the  powder  had  been  exhausted  in  vaporizing 
the  moisture  of  the  coal-dust,  there  would  remain  in  the  products  of  the  nitro-glycer- 
ine an  amount  of  heat -energy,  representing  more  than  twice  the  original  amount  in 

the  powder,  to  institute  distillatory  action  and  cause  disaster To  displace 

mining  powder  by  a  "  high  explosive,"  that  generates  a  greater  quantity  of  heat,  is  to 
increase  the  danger  ;  ....  In  1893,  Mr.  H.  Hall,  H.M.  inspector  of  mines, 
made  some  experiments  with  coal-dust  for  the  Royal  Commission  enquiring  into- 
the  subject,  by  firing  charges  of  explosive  in  a  shaft,  the  air  of  which  was  heavily 

laden  with  coal-dust When  it  is  remembered  that  the  cannon  in  which 

the  charges  of  explosive  were  fired,  was  vertically  suspended  at  the   bottom  of 
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the  shaft  :  its  axis  corresponding  with  the  axis  of  the  shaft :  it  will  he  seen 
that  the  products  of  comhustion  were  projected  up  the  open  pit,  at  the 
velocities    due    to    the    rapidity   with    which    the    heat    was    generated    in    the 

charges The  charge  of  mining  powder  undergoing  slow  combustion,. 

propelled  its  products  to  a  limited  distance,  at  a  velocity  which  permitted  lateral 
expansion  from  the  mouth  of  the  cannon,  and  which  allowed  the  heat  to  institute 
chemical  actions  in  the  suspended  coal-dust  ;  .  .  .  .  The  roburite  and 
ammonite  undergoing  detonation,  propelled  their  products  at  a  velocity  greatly 
exceeding  that  of  the  mining  powder,  which  necessarily  disallowed  of  equal  lateral 
expansion  in  the  vicinity  of  the  muzzle  of  the  cannon,  and  which  caused  them  to 
pierce  through  the  dust-cloud  to  the  much  greater  height,  due  to  the  larger  initial 
velocity.  The  heat  therefore  passed  through  the  coal-dust,  with  a  rapidity,  which 
would  not  permit  chemical  action  to  be  initiated ;  and  being  diffused  through  a 
considerable  height  of  the  shaft,  and  consequently  a  much  greater  volume  of  dust- 
cloud,  was  dissipated,  and  the  coal-dust  was  not  ignited.  The  difference  in  the 
behaviour  of  these  explosives,  was  therefore  due  to  the  great  disparity  in  the 
volumes  of  dust-laden  air,  in  which  their  products  of  combustion  surrendered  their 
heat.  With  mining  powder,  the  velocity  of  propulsion  from  the  cannon  allowed 
the  heat  to  be  concentrated  in  a  limited  volume  of  dust-laden  air,  and  its  application 
to  the  particles  of  coal  for  a  sufficient  period  to  initiate  chemical  actions.     With 

roburite  and  ammonite,  the  higher  velocity  of  propulsion diffused  that 

heat  through  a  much  greater  volume  of  dust-laden  air,  and  did  not  permit  contact 
with  the  particles  of  coal  of  the  necessary  duration  to  institute  chemical  actions, 

before  the  temperature  of  distillation  was  broken  down The  shots  in 

mines  are  fired  at  all  inclinations,  in  small  and  tortuous  tunnels,  so  that  there  is  no 
unlimited  open  and  free  space,  the  axis  of  which  corresponds  with  the  axis  of  the 
shot-hole  (like  that  provided  by  the  vertical  shaft),  through  which  the  products  of 
combustion  may  be  driven,  until  the  dissipation  of  their  heat  is  effected.  .  .  .  ; 
therefore  the  greater  velocities  of  projection  in  the  "high  explosives"  simply  effect 
a  more  rapid  propulsion  of  the  products  of  combustion  against  the  surrounding  and 
opposing  faces,  be  they  the  roof,  floor,  or  side-walls  ;  and  the  heat  is  concentrated  in 
the  coal-dust  upon  these  faces.  If  that  heat  be  adequate  to  vaporize  the  moisture 
present,  and  initiate  chemical  processes  in  the  coal-dust  ;  it  is  obvious  that  these 
processes  will  be  instituted  regardless  of  the  velocities  ....  with  which  the 
heat  is  conveyed  to  that  coal-dust.  If  charges  of  mining  powder,  roburite  and 
ammonite,  were  fired  as  in  ordinary  mining  operations,  and  in  corresponding 
positions,  so  that  their  products  of  combustion  were  propelled  against  opposing 
surfaces  in  the  vicinity  of  the  shot-hole,  and  those  products  contained  equal  quan- 
tities of  heat  ;  identical  effects  upon  the  coal-dust  upon  these  faces  must  follow. 
.  .  By  the  instantaneous  generation  of  the  heat-energy,  which  is  a  dis- 
tinctive feature  of  "high  explosives"  ;  the  ignition  of  coal-dust  can  probably  be 
avoided  if  it  be  suspended  in  a  vertical  column  of  air  immediately  adjoining  the 
surface-atmosphere  ;  but  if  coal-dust  be  confined  as  it  is  in  the  contracted  space  of  a 
road  in  a  mine,  the  supposed  safety  due  to  the  instantaneous  generation  of  heat,  and 
the  consequent  superior  velocity  of  the  movement  of  the  vehicle  of  this  heat,  has  no 
existence.* 

At  the  same  time,  the  -author  expressed  these  views   in  the 
discussion  upon  Prof.   Vivian  B.  Lewes'   paper  upon   "  Mining 

*   The   Origin  "»</    Rationale  of  Colliery  Explosions,  by  Mr.  Donald  M.    D„ 
Stuart.  Bristol,  1895,  pages  123-128. 
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Explosives,"  and  concluded  with  the  words: — "The  danger  in 
explosives  was  the  heat-energy  at  disposal  after  the  disruptive 
effects  were  produced:  and  that  this  element,  which  was  common 
to  every  explosive,  was  the  factor  to  be  investigated  and  con- 
sideied,  and  constituted  a  danger,  which  was  independent  of  the 
nature  of  the  explosive,  and  to  a  very  large  extent  of  the  products 
also."* 

These  investigations  of  1894  and  1895,  with  the  conclusions 
formed,  are  now  of  interest  because  of  the  behaviour  of  the  per- 
mitted explosives  in  subsequent  years,  in  causing  explosions 
indistinguishable  from  those  due  to  low-grade  gunpowder,  and 
failure  to  sustain  the  claim  to  safety.  The  claim  was  founded 
upon  their  supposed  rlamelessness,  and  this  failing  on  test,  upon 
practical  flamelessness ;  which  again  failed  upon  discovery  that 
their  products  contained  invisible  gases  of  higher  temperature 
than  the  luminous  gases  producing  flame.  It  was  also  claimed 
that  their  products  were  wholly  gaseous  and  free  from  com- 
bustible matter,  forming  two  elements  of  safety  compared  with 
gunpowder;  but  these  elements  have  not  availed  to  prevent 
explosions.  Again,  instant  resolution  of  the  explosive  into  gas 
by  detonation,  with  correspondingly  rapid  expansion  and  cooling 
of  the  products,  was  supposed  to  constitute  another  safety  factor, 
but  had  proved  a  delusion.  With  the  disappearance  of  these 
supposed  elements  of  safety,  the  permitted  explosives  now  stand 
side  by  side  with  gunpowder,  possessing  a  common  danger,  and 
requiring  common  precautions  equally  effective  for  both. 

The  ignitions  of  gas  and  coal-dust  by  detonating  permitted 
explosives  is  no  doubt  due  to  the  intense  potency  of  their  heat- 
energy  instantaneously  developed,  and  exalted  temperature. 
This  is  illustrated  by  their  effect  in  the  cannon  at  Woolwich 
testing  station.  Gunpowder,  even  in  charges  of  7  to  9  ounces, 
has  very  little,  if  any,  effect  upon  the  bore  of  the  cannon ; 
but  the  small  charges  of  2  to  3  ounces  of  detonating  explosives 
literally  melted  and  washed  out  the  steel-liner  or  bore  at  the 
breech-end ;  and  as  this  happened  in  some  thousandths  of  a 
second  (the  period  of  detonation)  it  is  evident  that  the  tem- 
perature developed  by  the  detonating  explosives  greatly 
exceeded  the  temperature  developed  by  gunpowder.     The  report 

*   Tram.  Inst.  M.  E.,  1895,  vol.  ix.,  page  342. 
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upon  the  Woolwich  testing'  station  records  that  30fl  shots  of  the 
original  test-charge,  practically  washed  away  the  breech-end  of 
the  steel-liner  of  the  cannon.*  This  effect  became  more  pro- 
nounced when  the  Special  Test  was  adopted;  and  the  increased 
charges,  from  the  equivalents  of  2,  to  3  and  4  ounces  of 
dynamite,  reduced  the  life  of  the  steel-liner  by  80  per  cent ; 
that  is  to  say  to  20  per  cent,  of  the  life  when  the  smaller  charge 
was  used.t  The  induced  strains  of  the  larger  charges  necessi- 
tated additional  strength  to  the  cannon;  but  it  is  reported  that 
with  the  new  cannon  the  life  of  a  liner  is  rarely  more  than  80 
shots  and  has  been  as  low  as  48,  or  a  maximum  of  4  and 
minimum  of  little  more  than  2  tests  of  explosives. $ 

When  the  fact  is  considered  that  48  to  80  charges  of  3  to  4 
ounces  of  permitted  detonating  explosives  melt  and  wash  out 
the  steel-bore  of  a  20  cwts.  cannon,  and  that  0  to  12  ounces  of 
these  explosives  are  ordinarily  used  in  coal-mine  shots,  some 
conception  may  be  formed  of  the  exalted  temperature  with 
instantaneous  smelting  potency  developed  by  these  explosives  in 
•coal-faces  and  candies;  and  how  they  ignite  fire-damp,  coal- 
dust,  and  even  coal-face  and  workings,  as  at  the  Pemberton, 
Maypole  and  Orrell  collieries. 

In  the  discussions  upon  explosions  due  to  coal-dust,  it  has 
been  urged  that  the  impalpable  dust  is  the  agent  in  both  origin 
and  propagation  ;  and  this  must  be  so,  as  fineness  of  division 
facilitates  the  process  in  which  the  dust  yields  up  its  volatile 
gases  to  produce  explosion.  To  prevent  the  production  of  such 
•dust,  and  remove  it  if  formed,  is  probably  one  of  the  most  diffi- 
cult and  urgent  problems  in  mining  to-day,  in  view  of  the 
potential  peril  of  the  dust  in  originating  and  propagating  ex- 
plosions. Fine  dust  is  necessarily  produced  in  holing  the  coal- 
face, especially  by  coal-cutting  machines,  and  by  blasting. 
There  is  also  deposition  of  dust  by  leakage  through  the  joints  and 
doors  of  the  wagons,  and  sweeping  effects  of  air-currents,  during 
transit.     Where  explosives  are  employed  in  getting  the  coal,  the 

*  Tirenty -second  Annual  Report  of  H.M.  Inspectors  of  Explosives  ;  being  their 
Annua!  Report  for  the  Year  1S97,  page  140. 

t  Twenty -fourth  Annua/  Report  of  H.M.  Inspectors  of -Explosives  ;  being  their 
Annual  Report  for  the  Tear  1890,  page  119. 

*  Ttcnitt/.fft])  Annua/  Report  of  H.M.  Inspectors  of  Explosives;  being  their 
Annual  Report  for  the  Tear  lUua,  page  128. 
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quantity  of  dust  in  the  working-face  depends  partly,  and  in  the 
haulage-roads  greatly,  upon  the  explosive  used.  It  is  a  fact  of 
constant  observation  that  the  detonating  explosives,  with  a 
recent  exception  (cheddite),  chamber  the  hole,  and  by  their 
enormous  crushing  force  (on  one  occasion  a  pressure  of  111  tons 
per  square  inch  was  registered  at  AVoolwich  testing  station)* 
reduce  the  coal  round  the  charge  to  an  impalpable  powder ;  and 
by  their  violent  impact  shatter  and  shake  the  remainder,  so  that 
disintegration  occurs  in  the  rocking  of  the  wagons  on  the- 
haulage-roads,  producing  more  dust  en  route.  The  result  is 
diminished  coal  over  the  screens  compared  with  the  quantity 
when  gunpowder  was  used:  but  the  more  serious  question,  as 
regards  safety,  is  the  fact  that  part  of  the  loss  is  left  in  the 
mine  as  fine  dust,  along  the  roads  from  the  coal-faces  to  the 
shaft,  and  remains  a  peril  there  until  made  wet. 

In    practical   blasting,    it   is    not    possible    to.  neglect    these 
important  questions  of  temperature  and  pressure  developed  by 
explosives,   as  elements  of  danger  both  in  the   ignition  of  gas 
and    coal-dust,    and    the    production    of    the   fuel    that    sustains 
propagation :    but    the    Woolwich    testing    station   has    not    the 
equipment  for  such  determinations.     The  AVoolwich  apparatus 
determines  whether  or  not  certain  standard  explosives,  in  denned 
physical    conditions    and    covers,    and    small    charges,    can    be 
fired  through,  say,  27  feet  of  highly  inflammable  gas  without 
igniting  them.     The  questions  of  temperature  and  pressure  are- 
not  raised  in  the  test,  nor  the  velocities  due  to  the  pressures. 
The  fact  established  by  Sir  H.  Davy  that  time  of  contact  was  a 
factor  in  the  ignition  of  gaseous  mixtures,   is  ignored  by  the 
Permitted  List.     There  are  now  45  permitted  explosives,  43  of 
which  are  detonating  explosives,  that  is  to  say  explosives  that 
instantly  develop  enormous  pressures,  shooting  their  products  of' 
exalted  temperature  through  the  27  feet  of  inflammable  gas,  at 
velocities  that   disallow  time-contact  for   ignition.        It   cannot 
therefore  excite  surprise  that  these  permitted  detonating  explo- 
sives that  melt  and  wash  away  the  bore  of  the  cannon,  when 
fired  in  mines  (where  the  hot  products  are  necessarily  localized 
and  imprisoned)  ignite  both  gas  and  coal-dust  and  initiate  ex- 

*    Twenty-second  Annua/  Report  of  II.M.  Innj» --rtors  of  Explosives  ;  being  their 
Annual  Report  for  the  Year  1S!>7,  page  189. 
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plosions ;  inasmuch  as  the  absence  of  time-contact  is  the 
principal  condition  in  passing  the  "Woolwich  test.  This  prin- 
ciple, which  was  advanced  by  the  "  Flameless  Explosives  Com- 
mittee "  of  The  Xorth  of  England  Institute  of  Mining  and 
Mechanical  Engineers,*  and  the  author, t  before  the  "Woolwich 
test  was  instituted,  goes  a  very  long  way  to  explain  why  the 
purpose  of  the  Woolwich  test  to  give  mine-owners  a  list  of  explo- 
sives that  could  not,  like  gunpowder,  cause  explosions  of  gas  and 
coal-dust,  has  failed  of  fulfilment;  and  why  the  permitted 
explosives  and  gunpowder  cause  explosions  of  both  that  are 
indistinguishable. 

It  would  be  difficult  to  overestimate  the  value  of  the  prac- 
tical judgment  of  the  industry  in  this  subject,  and  an  illustration 

-appeared  a  few  years  ago  in  the  reports  of  two  mines-inspection 
districts.  Probably  it  is  not  too  much  to  say  that  the  Explosives 
Order  has  been  administered  in  every  mines-inspection  district 
with  the  intention  of  effecting  the  exclusive  use  of  permitted  ex- 
plosives ;  and  the  universal  prohibition  of  gunpowder  was  the 
policy  in  official  circles,  and  pressed  upon  the  management  of 
mines.    In  these  circumstances,  the  exclusion  of  gunpowder  from 

•coal-mines  in  1898,  would  have  been  regarded  as  a  natural  result 
in  public  opinion.  The  merits  as  well  as  the  demerits  of  the  case 
were,  however,  well  known  in  the  industry,  and  in  the  year  1900, 
the  annual  report  for  the  ISorth  Staffordshire  mines-inspection 
district  records  that,  of  the  1,313,068  shots  fired,  oo'4,754  or  43 
per   cent.    Were   charged   with   ordinary    gunpowder ;  +    and   the 

report  for  the  Midland  mines-inspection  district  records  that,  of  the 
2,034,723  shots  fired,  976,487  or  48  per  cent,  were  also  charged 
with  this   old  explosive.^       In  the  management  of  coal-mines 

*  The  North  of  England  Institute  of  Mining  and  Mechanical  Engineers; 
Rtport  of  the  Proceedings  of  the  Flameless  Explosives  Committee,  1894,  page  39. 

t  The  Origin  and  Rationale  of  Colliery  Explosions,  by  Mr.  Donald  M.  D. 
Stuart,  Bristol,  1S95,  pages  123-128. 

%  Reports  of  H.M.  Inspector  of  Mines  for  the  North  Staffordshire  District 
(No.  10),  to  H.M.  Secretary  of  State  for  the  Home  Department,  under  the  Coal- 
mines Regulation*  Acts,  1S87  to  1896,  the  Metalliferous  Mines  Regulation  Acts, 
1872  and  1S75,  and  the- Quarries  Act,  1894 ;  for  the  Year  1900,  by  Mr.  W.  N. 
Atkinson,  London,  1901,  page  40. 

§  Reports  of  H.M.  Inspector 'of  Mines  for  the  Mid/and  District  (No.  S),  to 
H.M.  Secretary  of  State  for  the  Home  Department,  under  the  Coal-mines  Regulation 
Acts,  1887  to  189G,  the  Metalliferous  Mines  Regulations  Acts,  1872  and  1875,  and 
■  the  Quarries  Act,  1894  ;  for  the  Year  1900,  by  Mr.  Arthur  H.  Stokes,  London, 
1901,  page  32. 
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there  is  admittedly  both  desire  aud  readiness  to  adopt  official 
views  calculated  to  promote  safety  of  life  and  limb ;  and  the 
continued  use  of  gunpowder  of  which  the  above  are  examples  in 
two  districts  only,  represents  the  conviction  of  practical  judg- 
ment as  to  its  safety,  which  has  been  now  confirmed  by 
experience  with  the  permitted  explosives  in  the  six  years 
1898-1903.  When  the  Explosives  Order  had  been  in  force  only 
three  years,  however,  it  was  observed  that  safety  was  not  assured 
by  the  composition  of  the  permitted  explosives,  and  the 
following  practical  opinion  was  reported: — "It  is  to  the 
decreased  number  of  shots  fired  and  the  placing  of  the  shot- 
firing  in  the  hands  of  an  official  of  the  mine,  that  I  attribute 
the  increased  safety,  rather  than  to  the  composition  of  the 
explosive  used."*  The  corollary  of  this  opinion  is  Table  II.,. 
recording  the  explosions  due  to  shot-firing,  and  showing  that  71 
explosions  had  occurred  during  the  regime  of  the  Explosives 
Order,  but  only  45  in  the  similar  antecedent  period. 

The  Explosives  Order  has,  however,  led  to  large  development 
in  explosives,  and  it  is  fairly  claimed  that  probably  some  of  these 
would  not  have  been  discovered,  but  for  the  Woolwich  test 
shutting  out  the  precursor.  One  of  the  most  valuable  develop- 
ments was  the  bull-dog  bobbin,  which  supplied  a  highest-grade 
gunpowder,  to  Government  standard  in  composition,  quality  of 
ingredients  and  strength.  Compared  with  common  blasting 
powder,  it  contained  37'27  per  cent,  more  saltpetre,  with  93'96 
per  cent,  less  sulphur,  and  3919  per  cent,  less  charcoal,  and 
occupied  more  than  twice  the  time  in  manufacture;,  in  a  word, 
it  was  a  mixture  of  pure  saltpetre  and  charcoal  with  the  addition 
of  only  1  per  cent,  of  sulphur,  incorporated  to  a  perfection  never 
before  reached  in  mining  powder.  The  author  subjected  bull- 
dog to  protracted  trials,  some  of  which  were  published,!  which 
led  him  to  the  conclusion  that  it  was  the  most  effective  blasting 
agent  that  had  been  produced  for  coal-mines,  and  this  con- 
clusion was  shortly  afterwards  adopted  at  the  numerous  mines 
where  it  was  used.     It  was  published  in  the  Permitted  List  of 

*  Reports  of  II.  M.  Inspector  of  Mines  for  the  Midland  District  (No.  8),  to 
II.M.  Secretary  of  State. for  the  Home  Department,  under  the  Coal-mines  Regulation 
Arts,  1SS7  to  1396,  iln  MetatHftrous  Mates  Regwfatitms  Acts  W7S  nrtd:1875,  and 
tht  Quarries  Art,  1894  •'  for  the  year  1900,  by  Mr.  Arthur  H.  Stokes,  London, 
1901,  page  26. 

t  "A   Xew  'Permitted'  Gunpowder,"  by  Mr.  Donald  M.  D.  Stuart,   Tin 
Colliery  Guardian,  London,  J  900,  vol.  lxxix.,  page  126. 
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July,  1899,  and  was  gradually  introduced  towards  the  end  of 
that  year:  but,  commencing  the  year  1900  in  competition  with 
30  explosives  on  the  Permitted  List,  most  of  which  had 
already  occupied  the  field  for  many  months,  bull-dog  rapidly 
gained  adoption,  and  in  one  mines-inspection  district  was  used 
in  348,023  shots,  or  one-third  of  the  shots  charged  with  permitted 
explosives  in  that  year:*  in  round  figures,  from  1^  to  4  times 
more  than  any  other  permitted  explosive.  It  would  be  difficult 
to  find  more  practical  evidence  of  its  safety  and  utility  in  the 
judgment  of  the  mining  industry.  In  October,  1899,  the 
Secretary  of  State  altered  the  Woolwich  test,  and  as  bull-dog 
could  not  pass  the  Special  Test,  it  was  excluded  from  the 
Permitted  List. 

It  has  already  been  shown  that  explosives  that  passed  the 
Special  Test,  namely,  amvis,  roburite  and  saxonite,  caused 
colliery  explosions  and  afforded  practical  proof  that  the  new 
test  did  not  produce  a  safer  explosive.  It  has  been  remarked  on. 
many  occasions  that  the  gaseous  mixture  of  the  Special  Test, 
namely,  15  per  cent,  of  coal-gas  and  85  per  cent,  of  air,  has. 
not,  and  cannot  have  any  existence  in  a  coal-mine;  and  if  it 
had,  no  human  being  could  live  in  it  to  even  charge  a  shot.  A 
test  in  such  a  gaseous  mixture,  cannot  determine  the  safetv- 
value  of  an  explosive  for  use  where  that  mixture  has  no  exis- 
tence. It  is  claimed  for  the  test  that  an  explosive  which  will 
not  ignite  such  a  gaseous  mixture,  is  much  more  certain  not 
to  ignite  the  less  inflammable  and  fractional  quantity  of  gas  in 
which  it  is  possible  to  fire  a  shot  in  a  mine,  and  in  fact  such  an 
ignition  is  inconceivable.  The  ignitions  at  Pemberton,  Maypole 
and  Orrell  collieries  have  proved  the  contrary,  and  deprived  the 
test  of  any  practical  value  for  determining  whether  an  explosive 
vvill  or  will  not  ignite  gas  or  coal-dust  in  a  mine.  It  has, 
however,  led  to  a  solution  of  the  difficulty  sometimes  experienced 
with  bull-dog  both  in  crumbling  at  the  ends  of  the  bobbin  and 
(he  paper  enclosing  it.  These  difficulties  are  removed  in 
bobbinite  by  coating  the  bobbin  with  wax,  and  it  was  submitted 
in]    trial  at  Woolwich  testing  station,  to  ascertain  whether  the 

*  Report*  of  If. M.  Inspertor  of  Mines  for  the  MUVmnl  I),st ,-',<■/  (Xo.  S),  to 
H.M.  Secretary  of  State  for  the  Home  Department,  under  flu  <  'oal-mim  s  Regulation 
Arts,  1887  to  1896,  the  Metalliferous  Mine*  Regulation  Art*,  1872  "><</  1875,  and  the 
Quarries  Act,  1894 :  for  the  Year  1900,  by  Mr.  Arthur  H.  Stokes,  London,  1901v 
page  32. 
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waxen  covering  increased  its  sensitiveness  to  ignition  by  external 
spark.  Two  bobbins,  one  waxed,  the  other  in  the  paper  wrapper, 
were  exposed  to  a  shower  of  "golden  rain"  fireworks,  and  the 
experiment  repeated.  In  every  case,  the  bobbin  in  the  paper  was 
ignited  and  communicated  ignition  to  the  waxed  bobbin.  The 
waxed  bobbin  was  then  placed  alone  and  subjected  to  the 
"  golden  rain."  bnt  it  was  not  ignited,  although  the  wax  coating 
was  pitted  with  small  holes  where  the  sparks  had  partly  melted 
it.*  This  development  prevents  the  crumbling  and  dust  with 
bobbins,  protects  them  from  breakage,  dispenses  with  paper  or 
loose  covering,  and  provides  tangible  safety  against  the  acci- 
dental ignition  of  the  bobbin  by  sparks  and  open  lights.  It  is, 
therefore,  a  practical  advance  towards  the  prevention  of  those 
regrettable  and  preventible  accidents  that  have  arisen  in  the 
careless  handling  of  the  bobbin-form  of  gunpowder. 

Having  now  traced  the  development  of  the  new  explosives 
for  coal-mines,  and  their  behaviour  in  practical  mining,  as  com- 
pared with  the  promises  of  safety  which  commanded  so  much 
-attention,  and  the  tests  upon  which  their  adoption  had  been  com- 
pulsorily  enforced  ;  having  also  endeavoured  to  elucidate  the  con- 
ditions in  experiment  and  practice  so  as  to  ascertain  the  cause  of 
their  opposing  results,  and  the  failure  of  the  AVoolwich  tests  to 
provide  explosives  capable  of  giving  a  higher  standard  of  safety 
than  gunpowder,  or  even  so  high ;  the  author  ventures  to  suggest 
that  coal-mining  can  derive  no  useful  service  by  enlarging  the 
present  Permitted  List  of  45  explosives  by  means  of  the  Special 
Test ;  and  that  the  subject  demands  the  consideration  of  the 
Institute  for  the  purpose  of  devising  another  method  of  select- 
ing explosives  for  unsafe  mines,  and  every  coal-mine,  so  that  the 
simplest  (because  all  round  safest)  and  most  efficient  explosives 
may  be  available,  with  the  valuable  precautions  taught  by  the 
practice  of  the  last  six  years ;  and  thereby  the  increasing  perils  of 
-explosions  and  accidents  since  the  Permitted  List  came  into  force, 
may  be  arrested  and  reduced. 

The  President  (Mr.  T.  W.  Benson)  moved  a  vote  of  thanks 
to  Mr.  Stuart  for  his  very  interesting  paper. 

Mi.   A.   L.   Steavexsox  seconded  the   resolution,   which  was 
cordially  approved. 

\y -eighth  Annual  Report  of  H.  M.  Inspectors  of  Explosives ;  being  their 
Annual  Report/or  flu    )'><tr  1903,  page  139. 
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Fig.  1.— Plan  of  the  Working-face  of  the  New  Method  of  Longwall-working 
with  the  mlckley  conveyor. 
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Fig   5.— Plan  of  the  New  Method  of  Longwall-working 
with  the  Mickley  Conveyor. 
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APPEXDICE  S. 


I._ NOTES  OF  PAPERS  ON  THE  WORKING  OF  MINES,  METALLURGY, 
ETC.,  FROM  THE  TRANSACTIONS  OF  COLONIAL  AND  FOREIGN 
SOCIETIES   AND   COLONIAL   AND   FOREIGN   PUBLICATIONS. 


ELECTRICAL    INSTALLATION    AT    THE    GRAND    HORNIT    COLLIERY, 

BELGIUM. 

Installations   &ectrique-$   dti    Charbonnagt    du    Grand   ffornu,  d    Hornu.      By   A. 
Makcktte.     Annaies  des  Mines  d\  Belgique,  1904,  vol.  ix.,  pages  301-310. 

It  was  decided  to  suppress  the  existing  electrical  station,  and  to  replace 
all  the  engines  and  boilers  of  the  colliery  by  a  central  electrical  station  pro- 
ducing three-phase  current  at  1,250  volts.  This  decision  applied  to  30  steam- 
engines  aggregating  2,200  horsepower,  and  27  boilers  working  at  a  pressure 
of  60  pounds  per  square  inch,  with  5,428  square  feet  of  heating  surface.  The 
new  installation  comprizes  a  battery  of  high-pressure  boilers  and  Sulzer 
engines  coupled  directly  to  the  inductors  of  the  alternators.  Electric  motors 
will  do  all  the  work  of  the  mine :  winding-engines,  fans,  underground  haul- 
age and  pumping,  surface-railways  and  aerial  haulage,  screening,  saw-mill, 
and  eventually  air-compressors  for  working  coal-cutting  machines.  In  order 
to  utilize  the  continuous-current  motors  already  established,  a  transformer 
will  be  fixed  in  the  central  station. 

The  centra]  station  comprizes  a  large  building,  98  feet  long,  55  feet  wide 
and  39  feet  high,  with  a  glazed  roof,  containing  6  semi-tubular  Meunier 
boilers  with  2,052  square  feet  of  heating  surface,  working  at  a  pressure  of 
150  pounds  per  square  inch,  fitted  with  automatic  stokers,  and  Hering  super- 
heaters raising  the  temperature  of  the  steam  to  572°  Fahr.  The  automatic 
stokers  are  worked  by  a  three-phase  motor  of  14  horsepower,  a  feed-pump  is 
worked  by  a  similar  motor,  and  a  steam-pump  completes  the  boiler-installation. 

A  second  building,  85  feet  long  and  69  feet  wide,  with  an  annexe,  con- 
tains the  steam-engines  and  dynamos.  The  double-expansion  horizontal 
tandem-engine  on  the  Sulzer-Carels  system,  with  variable  cut-off,  lias  the 
following  dimensions: — Diameter  of  high-pressure  cylinder,  31-5  inches; 
diameter  of  Low-pressure  cylinder,  512  inches;  length  of  stroke,  53-1  inches. 
The  engine  runs  at  88  revolution-  per  minute,  and  normally  develops  1,340 
horsepower,  capable  of  rising  to  2,100  horsepower,  with  an  initial  pressure  of 
135  pounds  per  square  inch. 

Two  of  these  engines  are  coupled  to  the  revolving  inductor  of  the 
principal  alternator.  This  inductor,  246  feet  in  diameter,  weighs  92  tons, 
and  is  capable  of  developing  4,000  kilowatts  at  1,250  volts.  The  third 
engine  works  the  reserve  alternator,  with  a  revolving  inductor,  16-4  feet  in 
diameter,  weighing  725  tons,  and  developing  2,000  kilowatts. 

When  all  the  services  are  connected  with  the  central  station,  the  first 
alternator   will   work   them.     In  case  of   accident   to   one   of   the    engines,    it 
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will  be  possible  to  remove  the  coiuiecting-rod  and  work  the  two  alternators 
in  parallel.  In  case  of  actual  necessity,  the  reserve  alternator  conld,  for  a 
time,  carry  on  the  work  by  arrangement  of  the  calls  for  power. 

Bach  tandem-engine  is  provided  with  an  injection-condenser,  and  the 
water,  alter  being  cleansed  of  oil  and  cooled,  returns  to  the  condensers.  The 
maker  has  guaranteed  a  consumption  of  steam  of  1210  pounds  per  horse- 
power for  the  normal  power  with  16  per  cent,  of  admission,  and  1430  pounds 
for  the  maximum  power. 

A  rotary  transformer,  comprizing  a  three-phase  motor  of  350  horsepower, 
running  at  430  revolutions  per  minute,  is  placed  between  the  two  alternators 
and  works,  directly,  a  continuous-current  dynamo  of  80  kilowatts  at  230 
volts,  for  lighting  and  excitation  of  the  alternators,  and  also  a  continuous- 
current  dynamo  of  135  kilowatts  at  600  volts  for  the  supply  of  the  motors 
already  established  aboveground  and  belowground,  hitherto  worked  by  the 
existing  installation. 

In  the  basement,  a  Pollack  battery  of  130  elements,  of  a  capacity  of  135 
ampere-hours,  serves  as  a  stand-by  for  the  lighting  and  to  supply  the  exciting 
current   for   starting   the   alternators. 

The  central  station  contains  a  switchboard,  49  feet  long,  occupying  one 
of  the  long  sides  of  the  building  parallel  to  the  rotary  transformer.  It  is 
divided  into  three  stages.  The  upper  stage,  where  all  the  appliances  are  worked, 
comprizes  three  panels  of  white  marble  on  which  are  fixed  all  the  continuous- 
current  and  low-tension  three-phase  instruments.  The  middle  stage,  in  the 
basement,  accessible  only  by  a  special  staircase,  contains  the  high-tension 
appliances.  Below  these  are  the  cable-attachments.  The  current  of  each 
alternator  passes  first  by  an  oil-switch,  and  then  feeds  three  omnibus-bars 
at  1,250  volts,  from  which  all  the  circuits  are  supplied.  Each  circuit  has  a 
three-pole  automatic  switch  capable  of  being  worked  from  the  upper  stage. 
The  magnets  of  these  appliances  are  fed  by  a  continuous  current  at  220  volts. 

Ten  circuits  are  provided  for  on  the  omnibus-bars  at  1,250  volts,  seven 
of  which  are  already  installed,  as  follows: — (1)  Rotary  transformer-motor. 
(2)  Winding-engine  at  No.  7  pit,  distant  165  feet.  (3)  Winding-engine  at 
No.  12  pit,  distant  1,560  feet.  (4)  Capell  fan  at  No.  8  pit,  distant  585  feet. 
(-5)  Fan  at  No.  2  pit,  distant  390  feet.  (6)  Underground  pumps  at  the  2,310 
feet-level  of  No.  7  pit  at  a  distance  of  2,610  feet.  (7)  Screening,  endless  chain 
and  aerial  haulage. 

Winding-engines. — The  electric  winding-engine  at  No.  7  pit  is  nearly  ready 
for  work,  and  at  some  future  time  the  steam-engine  at  No.  9  pit  will  be  re- 
placed. The  winding-engine  is  of  the  Pi*eussen-colliery  type.  On  the  shaft  of 
the  engine,  which  has  three  bearings,  is  fixed  the  rotor  of  a  motor  with  a 
revolving  field,  and  the  two  drums  for  flat  aloe-ropes  and  the  brake-pulley. 
A  depth  of  3,900  feet  is  provided  for  (although  the  shaft  is  only  yet  sunk 
2,196  feet)  with  a  useful  load  of  5.720  pounds  and  an  average  speed  of 
31-16  feet  per  second.  The  speed  for  winding  men  will  be  limited  to  a 
maximum  of  18  feet  per  second,  but  for  winding  coal  the  speed  may  attain  36 
feet,  and  it  may  be  reduced  to  036  foot  for  examining  the  shaft.  The 
electric  motor  is  of  460  horsepower,  at  42  revolutions  per  minute,  with  a  maxi- 
mum of  1,000  horsepower.  The  rotor  is  provided  with  rings  for  starting-  and 
regulating  the  speed.  The  current,  brought  from  the  central  station  by  a  sub- 
terranean cable  with  three  conductors  of  048  square  inch,  passes  first  by  a 
three-pole  switch  of  600  amperes,  then  by  a  safety  cut-out,  by  the  reverser, 
and    so   to    the    stator    of    the    motor.     The    rings    of    the    rotor    are    directly 
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united  to  the  plates  of  the  circulating  liquid  starting  resistance.  A  static 
transformer  lowers  the  tension  from  1,200  to  220  volts,  for  feeding  the  motor 
of  the  pump  of  the  starting  resistance  and  the  electro-magnets  of  the  electro- 
magnetic brake.  This  is  composed,  as  usual,  of  two  blocks  of  wood  embracing 
the  pulley.  The  No.  7  pit,  being  only  100  feet  from  the  boilers,  the  brake 
would  normally  be  actuated  at  this  pit  by  steam  ;  but  in  addition  it  could  be 
applied  sharply,  in  case  of  urgency,  by  a  counter-weight  operated  by  a  pedal 
or  even  automatically.  The  breaking  of  the  current  would  be  caused, 
moreover,  in  all  cases  by  the  automatic  opening  of  the  safety-switch  at  the 
time  of  the  pi'essure  of  the  brake,  caused  either  by  the  engineman  or  auto- 
matically by  the  overwinding  apparatus,  or  by  failure  of  the  current  from 
the  central  station.  Moreover,  a  retarding  appliance,  independent  of  the 
engineman,  may  be  arranged,  so  that  the  cage  arrives  at  bank  at  as  slow  a 
speed  as  may  be  wished,  which  renders  the  operation  of  the  detaching-hook 
very  certain.  This  appliance  opens  the  sluice  of  the  rheostat  when  the  cage 
is  not  more  than  164  feet  from  bank,  by  automatically  moving  the  engine- 
man's  lever.  The  same  appliance  allows,  in  addition,  of  the  regulation,  by  the 
simple  preliminary  movement  of  a  lever,  of  the  speed  of  the  cages  so  as  not 
to  surpass  a  fixed  maximum  for  winding  men  or  minerals,  in  case  of 
inattention  on  the  part  of  the  engineman. 

Fans. — The  Capell  fan  at  No.  8  pit  will  be  worked  through  belting  or 
ropes  by  a  three-phase  motor  of  200  horsepower,  at  270  revolutions  per  minute. 
For  greater  security  there  will  be  two  cables  from  the  central  station  to  the 
motor;  like  all  the  feeders,  they  will  be  armoured  and  carried  underground. 
The  switchboard  consists  of  two  three-pole  cut-outs,  an  oil-switch,  a  voltmeter 
and  an  amperemeter.  The  rotor  is  furnished  with  starting  rings  and  a  short- 
circuit  appliance.  The  metallic  starting  resistance  admits  of  a  permanent 
reduction  of  50  per  cent,  in  the  speed  during  the  examination  of  the  shaft, 
to  prevent  the  too  great  speed  of  the  air. 

Pumping. — Beyond  the  continuous-current  pump  working  at  the  2,559  feet 
level,  which  will  be  fed  by  the  rotary  transformer,  a  Eiedler  express 
pump  has  been  fixed  at  the  2.322  feet  level  and  will  be  worked  by  three-phase 
current  from  the  omnibus  bars  of  the  switchboard.  The  three-phase  motor  of 
125  horsepower  at  165  revolutions  per  minute  is  coupled  directly  to  the 
pump,  which  is  capable  of  raising  1,412  cubic  feet  of  water  per  hour  to  a 
height  of  2,328  feet. 

Screening,  Endless  Chain  and  Aerial  Ropeway. — The  plant  actuated  by 
three-phase  current  from  the  central  station  is  as  follows: — (1)  The  motor  of 
the  endless  chain  brings  the  tubs  of  coal  and  stone  from  No.  7  pit  to  the 
screening-plant.  Narrow-gauge  electric  locomotives  (continuous  current  on  the 
trolley-system)  bring  the  output  of  Nos.  9  and  12  pits.  (2)  The  aerial  rope- 
way carries  screened  coal  and  stones  to  the  wharf  and  sidings  of  the  colliery 
at  St.  Ghislain,  a  distance  of  5,886  feet.  (3)  The  Allard  screening-plant  is 
actuated  by  two  motors  of  45  horsepower,  and  deals  with  1,500  tons  per  day. 

Transmission  of  Power  by  Continuous  Current. — The  central  station  sup- 
plies continuous  current  to  the  following  plant:- — (1)  The  narrow-gauge 
trolley-locomotive  connecting  the  Nos.  7,  9  and  12  pits,  and  endless  chain  to 
the  screens.  (2)  The  low-tension  lighting.  (3)  The  high-tension  lighting. 
<4)  The  electric  pump  at  the  2,559  feet  level  of  No.  12  pit.  (5)  Four  or  five 
winches,  some  direct  coupled  and  some  by  gearing,  in  different  parts  of  the 
workings  for  dip  haulage  or  staples.  W.  N.  A. 
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A(Vim:M>   IN    connection    with   electric   installations 

IN    PRUSSIAN  COLLIERIES,  1902. 

UngliicksfcUh  in  elehtrischen  Betrieben  der  Bergwerh  Preussens  im  Jahre  1902. 
Official.  Zeittchrift  fur  das  /«''/•;/-,  Hiitten-  wnd  Salinemoesen  im 
Pn  ut<n.scht  n  SlaaU  ,  IOCS,  vol.  It.,  pages  431-439,  unth  6  figures  in  tin  '<.<■/. 

At  a  colliery  in  the  North  Gleiwitz  district  on  July  25th,  1902,  a  man,  in 
clambering  out  of  a  pit-wagon,  thoughtlessly  grasped  a  tarred,  non-insulated 
wiic  carrying  a  current  at  a  tension  of  700  volts,  at  a  height  of  about  7\  feet 
above  the  haulage-way.       The  results  proved  almost  immediately  fatal. 

In  the  Tschopeln  colliery,  district  of  Gorlitz,  2  accidents  occurred,  one 
on  March  21st  and  the  other  on  July  8th,  1902;  in  the  first  case,  a  mason 
accidentally  touched  a  wire  covered  with  indiarubber-insulation.  tarrying  a 
current  at  a  tension  of  2,000  volts,  and  his  left  hand  was  so  badly  burnt  that 
he  was  incapacitated  for  a  month.  In  the  second  case,  an  engineman  at- 
tending to  an  electrically-driven  pump  was  found  lifeless,  with  his  right 
hand   grasping  the  earth-connexion. 

From  January  1st,  1904,  onwards,  new  mining-regulations  are  enforced,  in 
regard  to  the  precautions  to  be  observed  in  electric  wiring,  which  will  obviate 
the  future  recurrence  of  2  out  of  the  3  accidents  just  referred  to. 

In  the  Hohenzollern  salt-mine,  district  of  Hanover,  a  man  employed  at 
the  electric  central-station  was  injured  by  the  short-circuiting  of  a  high- 
tension  current,  when  he  was  engaged  in  ascertaining  what  was  wrong  with  a 
portable  incandescent  lamp.  He  had  failed  to  observe  the  precautions  which 
had  been  impressed  upon  him. 

The  underground  electric  pumping-installation  of  the  Selbeck  mine, 
district  of  Werden,  is  worked  with  a  current  at  a  tension  of  1,500  volts.  A 
man  engaged  in  repairing  a  motor  which  was  standing  idle,  in  attempting 
to  pick  up  a  short  length  of  wire,  stumbled  against  poles  1  and  3  of  a  contact- 
breaker  and  unwittingly  grasped  an  angular  iron-support  which  completed 
the  circuit  with  earth.  He  lay  unconscious  for  some  time,  and  was  badly 
burnt  about  the  legs:  perhaps  fortunately  for  him,  he  happens  to  be  very 
refractory  to  the  influence  of  electric  currents.  He  had  had  long  experience 
of  electric  installations,  and  it  is  shown  that  the  accident  was  due  to  wilful 
neglect  of  the   rules  enforced  in  the  mine. 

At  the  Hansa  colliery,  near  Huckarde,  third  district  of  Dortmund,  a 
man  engaged  in  cleaning  the  marble  slab  of  a  switchboard  momentarily 
placed  a  tin-recipient  full  of  benzine  in  such  a  jnosition  as  to  cause  short- 
circuiting;  the  arc  thus  produced  set  the  benzine  alight,  and  the  man 
suffered  some  injury.  Over-confidence  and  disregard  of  the  regulations  are 
assigned  as  the  original  causes  of  this  accident. 

On  August  27th,  1902,  at  the  Preussen  I.  colliery,  second  district  of  Dort- 
mund, a  man  in  hurrying  through  a  cross-cut  to  join  a  haulage-train  slipped 
on  some  damp  rails,  and  raising  his  left  arm  to  balance  himself,  he  clutched 
at  some  badly-insulated  electric  cables  carried  near  the  roof:  violent  sparking 
ensued,  and  he  was  immediately  paralysed  by  the  current.  Another  miner 
who  attempted  to  drag  him  away  received  in  his  turn  such  a  shock  that  he 
had  to  let  go.  A  second  attempt  at  release,  however,  was  successful,  but  all 
the  efforts  made  to  restore  the  first  victim  to  consciousness  proved  fruitless, 
and  he  was  brought  to  bank  dead.  Investigation  showed  that  the  regula- 
tions governing  the  installation  of  electric  plant  for  medium-tension  currents 
had  not  been  strictly  complied  with. 

On  Sunday  evening,  August  31st,   1902,  the  machine-minder  employed  at 
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the  central  electric  station  of  the  Verein  Gladbeck  I.  and  II.  colliery,  district 
<>l  West  Recklinghausen,  was  found  with  his  neck  broken  just  outside  thi 
switch-room.  He  had  been,  apparently,  meddling  with  a  transformer  which 
he  had  no  business  to  touch,  and  had  been  partly  stunned  by  a  shock  from  a 
high-tension  current :  he  must  have  dragged  himself  out  of  the  room  and 
then  fallen,  in  such  a  way  as  to  break  his  neck,  against  the  window-sill. 
There  was  no  defect  in  the  electric  installation,  which  had  been  laid  down 
in  such  a  manner  as  to  comply  fully  with  all  the  provisos  enforced  by  the 
Association  of  German  Electricians  in  1900. 

Another  accident  took  place  on  October  1st,  1902,  at  the  Mont  Cenis  I. 
colliery,  third  district  of  Dortmund.  An  ignorant  attempt  to  remedy  the 
defects  of  a  voltmeter  by  linking  it  up  wrongly  with  another  voltmeter 
resulted  in  short-circuiting,  and  one  man  was  slightly  burnt.  This  accident, 
like  that  at  the  Hansa  colliery,  briefly  described  above,  is  held  to  prove  that 
in  selecting  workmen  for  electric  installations,  sufficient  care  is  not  always 
taken  to  instruct  them  fully  beforehand  as  to  the  dangers  against  which 
they  must  guard.  L.  L.  B. 


ANKYLOSTOMIASIS    IN    DORTMUND. 

Zum  Stande  der  Wurmhrankke.it.     Axon.     Gliiekauf,  1903,  vol.  xxxix.,  pagt  1138. 

The  microscopical  examination  of  the  excreta  of  not  less  than  20  per  cent, 
of  the  men  employed  underground,  which  was  ordered  by  the  Eoyal  Depart- 
ment of  Mines  on  July  21st,  1903,  has  been  practically  completed,  and 
the  results  are  now  to  hand.  When  these  figures  are  compared  with  the 
statistics  of  the  number  of  men  employed  underground  in  the  second  quarter 
of  this  year,  a  fair  idea  is  obtained  of  the  spread  of  the  worm-disease,  and 
the  number  of  worm-sick  persons  in  the  province  of  Dortmund. 


Table  L- 

-Wobm-sick  Workmen 

in  190 

Xame  of  Mines-inspection 
District. 
Hamm 

Average  number  of 
Workmen  employed 
Underground. 
812 

Number 

ineludm 

No. 
30 

Dortmund  I. 

12,398 

19.") 

Dortmund  II. 

13,976 

43.1 

Dortmund  III. 

13,874 

3,882 

East  Recklinghausen 

11,223 

1,126 

West  Recklinghausen 

11,780 

275 

Witten 

9,240 

372 

Hattingen 

8,207 

512 

South  Bochum 

9.411 

874 

North  Bochum 

10,711 

2,359 

Heme 

12,785 

2,373 

Oelsenkirchen 

10,603 

516 

Wattenscheid 

12,987 

1,301 

Kast  Essen 

10,917 

157 

West  Essen 

11,098 

256 

South  Essen 

8,37S 

1,197 

Werd  en 

1,316 

210 

Oberhausen 

19,014 

1,091 

Totals 

188,730 

17,161 

;  those  Worm-affecl  ed. 
Percentage  of  Number 
employed  Underground. 

3  7 

1-6 

3-1 
28-0 
100 

2  3 

4-0 

6  2 

9-3 
22-0 
18-6 

4-9 
10-0 

1-4 

2-3 
14  3 
16-0 

57 

9-1 
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Comparing  the  figures  in  Table  I.  with  those  previously  available,  it  ap- 
pears  that  the  disease  is  decreasing,  thanks  to  the  measures  adopted  against 
it.  At  100  collieries  (out  of  a  total  of  -47),  the  excreta  of  all  the  underground 
workmen  have  been  examined  by  the  aid  of  the  microscope,  and  the  worm- 
sick  persons  medically  treated  in  hospital.  The  effect  of  this  procedure  may 
be  gauged  from  the  statistics  relating  to  collieries,  37  in  number,  where 
these  examinations  have  been  repeated.  On  the  first  examination,  a  total  of 
7,763  worm-sicfe  persons  were  reported.  The  present  figures  show  a  decrease  of 
:>.71  t,  the  number  of  worm-sick  persons  detected  at  the  last  examination 
being   4,049. 

Further  investigations  have  been  made  among  the  families  and  relatives 
of  worm-sick  miners.  At  Arnsberg,  386  wives  and  964  children  of  men  known 
to  be  worm-sick  were  examined,  but  in  only  one  case  was  the  disease  detected. 
This,  and  the  one  case  previously  reported,  are  the  only  cases  where,  up  to 
now,  the  presence  of  the  worms  has  been  established  among  the  female  rela- 
tives and  children  of  the  miners. 

It  has  been  found  that  men  who  have  been  in  hospital,  medically  treated 
ami  discharged  as  cured,  have  been  discovered  to  be  worm-affected  again  after 
a  short  time.  From  the  figures  now  given,  which  are  not  yet  complete,  the 
number  of  men  who  have  undergone  a  second  course  of  treatment  is  about 
10  to  15  per  cent,  of  the  worm-sick  persons  treated  in  hospital.  Cases  are 
also  forthcoming  where  repeated  doses  of  the  vermifuge  have  been  without 
result :    these  cases  number  about  2  per  cent,  of  those  treated. 

At  five  collieries,  the  sprinkling  order  has  been  discontinued  either 
altogether  or  partially,  with  the  consent  of  the  Royal  Department  of  Mines,  in 
order  to  find  out  what  effect  the  diminution  of  the  moisture  would  have,  but 
up  to  the  present  time  no  particular  result  has  been  noticeable.  It  may  be 
that  some  of  the  mines  chosen  are  so  damp  naturally  that  the  suspension  of 
the  sprinkling  has  no  very  appreciable  effect  on  the  amount  of  moisture  in 
the  air.  Whether,  and  in  how  far,  good  results  will  follow  from  the  suspen- 
sion of  the  sprinkling  in  those  mines  that  are  naturally  dry,  remains  yet 
to  be  seen. 

Following  the  example  set  at  Erin  colliery,  where  a  suitable  system  of 
closets  has  been  erected  on  the  surface,  equally  comfortable  and  roomy 
arrangements  have  been  installed  at  other  collieries,  and  are  now  in  use. 

In  Upper  Silesia,  in  addition  to  the  3  cases  previously  reported,  7  more 
have  been  detected :  3  of  the  men  were  Italians,  and  5  of  them  had  been 
previously  employed  in  Westphalia.  F.  \V.  G. 


HEALTH    IN    THE    SULPHUR-MINES    OF    SICILY. 

L'lgietit    nelh    Sol/an   <li  Sicilia.     By  Dk.   G-.   Giakdina.      Rassegna   Minn-aria, 
1903,  vol.  xix.,  pages  100-102. 

Omitting  to  refer  to  what  Dr.  Giardina  writes  regarding  the  influence  of 
his  environment  and  ordinary  work  on  the  sulphur-miner,  which  is  not  essen- 
tially peculiar  to  him,  we  must  notice  the  "  carusi  " ;  an  argument  which 
has  given  rise  to  much  sentimental  exaggeration,  but  in  respect  to  which,  as 
has  Ik  en  written,  "  the  reality  is  a  sad  thing  in  itself,  in  respect  of  which  even 
the  most  scrupulous  observer,  who  is  able  to  close  his  heart  in  order  to  estimate 
the  facts  from  a  purely  scientific  standpoint,  cannot  deny,  that  the  work  of  the 
carusi  is  the  principal  cause  of  the  organic  decadence  of  the  Sicilian  mining 
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population."  From  the  unfortunate  conditions  in  which  they  live  the 
sulphur-miners  transmit  from  generation  to  generation  the  sad  heritage  of 
a  laborious  existence :  burdened  from  the  close  of  their  earliest  years  with 
labour  to  which  in  age  and  constitution  they  are  unequal,  their  body  develops 
with  difficulty,  being  consumed  from  the  moment  of  forming.  Scarcity  of  food 
and  the  bad  hygienic  conditions  concur  to  bring  about  this  degeneration,  but 
premature  and  excessive  labour  represent  the  chief  cause. 

Before  1886,  children  began  to  work  at  7  years  of  age;  then  the  law 
allowed  work  to  begin  at  10  years,  or  for  transporting  minerals  from  below- 
ground  to  the  surface,  at  12  years  of  age;  but  this  last  regulation  was  not 
very  efficaceous,  since  it  was  always  easy  to  the  labourers  to  prove,  by  means 
of  friendly  certificates,  that  all  the  carusi  of  10  years  of  age  present  at  the 
time  of  an  inspection  were  engaged  in  transport  in  "  short  galleries  and  of 
light  weight  "  such  as  the  law  allows. 

Shoulder-work  has  been  carried  on,  therefore,  at  the  age  which  physiology 
desires  should  be  most  respected,  that  is,  in  the  period  when  all  that  is 
movement  and  which  contributes  to  exercise  an  organ  as  a  function  should 
have  free  play,  when  the  principal  object  should  be  to  favour  the  normal 
growth  of  the  body  and  to  strengthen  the  powers  of  vital  resistance. 

The  writer  states  that  he  will  not  repeat  the  descriptions  of  the  truth 
which  Doctors  Yillari.  Mario,  Giordano.  Rossi,  Chiesi,  and  many  others  have 
published,  respecting  the  work  of  the  Sicilian  carusi.  But  he  believes  that  one 
who  has  not  seen  for  himself  cannot  thoroughly  realize  what  a  pitiful  spectacle 
it  is.  He  had  felt  heart-tightenings  which  will  remain  indelible  for  the 
whole  of  his  life,  and  he  seemed  to  hear  still  the  plaintive  groan  of  the 
carusi  as  they  issue  from  the  mouth  of  the  sulphur-mine,  dripping  with 
perspiration  and  trembling  on  unfirm  legs  from  the  excessive  burden  of 
mineral.  The  weight  carried  varies  from  30  to  40  kilogrammes,  according  to 
the  age  and  strength  of  the  caruso ;  but  it  must  be  noted  that  the  hewer 
(picconiere)  has  an  experienced  eye  for  size  of  chest  and  waist,  and  appor- 
tions the  weight  according  to  the  energy  of  the  boy:  what  is  certain  is. 
that  on  weighing  the  burden  of  any  caruso,  it  is  always  found  to  be  notably 
greater  than  that  indicated  by  the  hewer.  Hence  it  can  be  affirmed  without 
exaggeration  that  ordinarily  the  load  is  up  to  the  extreme  limit  which  the 
caruso  can  bear,  and  in  this  the  matter  of  fines  is  also  partly  to  blame. 

The  evil  of  the  excessive  weights  is  aggravated  by  the  bad  roads,  by  reason 
of  which  in  time  the  vertebral  column  of  the  caruso  becomes  bent  and 
twisted,  the  shoulders  become  unequal,  the  chest  becomes  hollow,  the 
abdomen  becomes  pinched  in  and  salient,  the  clavicular  fossae  become  deeper, 
the  muscles  lose  their  symmetry  and  are  in  certain  parts  hypertrophied  :  and 
whilst  the  upper  limbs  are  elongated,  the  neck  remains  short  and  heavy,  the 
head  becomes  bald  and  bends  downwards,  the  lumbar  regions  are  quasi  dis- 
jointed, the  feet  broad  and  flat,  and  the  knees  thicken  in  contrast  with  the 
legs  which  remain  agile  and  thin.  The  individual  altogether  presents,  as 
marks  of  fatiguing  and  abnormal  labour,  all  the  characters  of  premature 
senility. 

Again,  during  shoulder-carriage,  the  thoracic  chamber,  owing  to  the 
tension  of  the  muscles  and  of  the  diaphragm,  keeps  in  the  position  of  forced 
inspiration;  in  consequence,  tlie  thoracic  circulation  remains  in  the  incipient 
stage  and  the  heart,  as  in  the  case  of  excessive  work,  exaggerating  the 
physiological  tendency,  increases  in  volume  more  rajjidly  than  in  contractile 
energy.        Thus,    whilst    the   ground    is    prepared    for   cardiac    vices    and    for 
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pulmonary  emphysema,  the  blood  supercharges  itself  more  easily  with  car- 
bonic acid  and  with  the  degenerative  principles  constituted  by  the  dead 
products  of  muscular  activity.       In  other  ways,   owing  to  the  susceptibility 

proper  to  vouth.  and  the  great  sensitiveness  of  their  nervous  apparatus,  the 
various  noxious  influences  of  underground  labour  weigh  most  heavily  on  the 
carusi. 

There  are  here,  therefore,  all  the  conditions  conducive  to  national 
decadence.  The  official  statistics  of  the  rejected  military  conscripts  do  not 
offer  evidence  bearing  upon  the  consequences  of  the  labour  of  the  carusi :  the 
percentage  of  these  rejected  youths  in  the  sulphur-regions  is  not  among  the 
highest.  Other  localities  present  higher  percentages  where  there  are  no 
mines,  and  that  because  other  factors  enter  into  play;  but  Dr.  Colajanni,  com- 
paring the  percentage  of  the  rejected  of  the  levies  for  1872  and  1873  in.  the 
district  of  Piazza  Armerina,  belonging  to  the  classes  of  peasants  and  miners, 
found  as  regards  the  first,  a  mean  for  the  two  years  of  21-35  per  cent.,  and 
as  regards  the  second  42-49  per  cent.  Dr.  Giordano,  for  the  1856-1875  levies  in 
the  commune  of  Lercara,  found  a  mean  percentage  of  2606  for  the  agricul- 
tural labourers,  and  3950  for  the  miners.  Dr.  Giardina,  for  the  quinquen- 
nium 1876-1880,  in  the  province  of  Caltanissetta,  found  a  mean  of  25-48  per 
cent,  for  the  peasants,  and  43-89  per  cent,  for  the  miners. 

The  law  of  February  11th,  1886,  has  not  produced  any  sensible  benefit. 
Such  benefit,  however  limited,  as  might  have  been  expected,  is  lost,  because 
it  is  not  possible  to  conquer  the  passive  resistance  of  all  the  workers  and  of 
not  a  few  of  the  masters,  to  the  application  of  the  more  important  hygienic 
requirements  recommended  by  that  law.  The  reports  by  the  Minister  of 
Agriculture,  which  precede  the  various  projects  of  legislation  presented  since 
1893,  bear  witness  to  this. 

The  prohibition  of  shoulder-labour  would  be  a  radical  measure,  which  may 
seem  possible  to  some,  but  would  result  in  incommensurable  evils  to  the 
industry  in  question,  and  therefore  also  to  the  workers  themselves.  But  it 
is  all  the  more  needful  that  one  should  contrive  a  means  of  restricting  so 
primitive  and  so  pernicious  a  form  of  work.  And,  fortunately,  statistics  show 
that  the  percentage  of  mineral  brought  to  bank  by  mechanical  means  is 
gradually  increasing.  At  the  same  time,  the  percentage  of  boys  under  12 
working  in  the  sulphur-mines  is  diminishing. 

The  1886  law  has  nevertheless  helped  to  guide  the  sulphur-industry 
toward  more  rigorous  hygienic  supervision ;  and  the  new  law,  which  limits  the 
admission  of  underground  workers  to  those  over  13  and,  after  three  years  to 
come,  over  14  years  of  age,  if  mechanical  traction  did  not  exist,  would  still 
mark  in  Sicily  a  step  forward  not  too  violent. 

With  it  there  would  still  not  be  full  agreement  with  the  physiological 
laws  of  bodily  development,  but  as  Mr.  San  Giuliano  demonstrated  in  his 
reporl  to  the  Chamber  of  Deputies,  a  more  rigorous  law  might  be  borne  by 
the  peasants,  though  it  certainly  would  not  be  borne  by  the  carusi  and  their 
families. 

It  appears  to  Dr.  Giardina  that  the  hygiene  department  of  the  sulphur- 
mires  may  declare  itself  satisfied  with  the  new  measure  of  social  legislation 
following  the  Baccelli  law,  and  should  limit  itself  to  hoping  that  means  may 
be  found  to  enforce  properly  the  application  of  the  new  regulations. 

With  this  view,  the  Chamber  have  invited  the  Government  to  present  as 
soon  as  possible  the  proposals  necessary  for  the  augmentation  of  officials 
charged   with   carrying   out   the   law   in    question.     At    present    the    personnel 
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is  absolutely  insufficient.  And,  adds  Dr.  Giardina,  any  legal  regulations 
will  be  useless  unless  the  teaching  of  hygiene  is  instituted.  This,  it  funds  are 
not  otherwise  available,  might  be  attached  to  the  duties  of  the  provincial 
medical  men  and  of  the  communal  sanitary  officials. 

The  sanitary  officials  of  Sicily  have  expressed  to  Dr.  Giardina  their 
conviction  that  middle  life  is  shorter  and  infirmities  come  earlier  with 
the  sulphur-miners  than  with  other  labourers,  especially  agriculturists;  so 
that,  usually,  there  are  few  such  miners  in  active  work  at  55.  A  comparison 
has  been  instituted  of  the  data  derived  from  485  sulphur-miners  dead  and 
468  incapacitated  during  the  years  1894-1898,  in  the  mining  centres 
of  Caltanisetta,  Piazza  Armerina,  Centuripe,  Casteltermini,  Eiesi,  Grotte, 
Favara,  etc.,  with  the  conditions  obtaining  among  the  coal-miners  of 
Germany — data  which  cannot  lead  to  generalizations,  owing  to  the  restricted 
evidence  on  which  the  conclusions  for  Sicily  are  based,  but  neverthe- 
less demonstrate  that,  whilst  of  1,000  German  miners,  on  an  average  1999 
only  were  invalided  and  9-60  died ;  of  the  same  number  of  sulphur-miners 
in  Sicily  2317  became  incapacitated  and  1217  died;  and  the  mean  age  of 
invaliding,  which  for  the  Germans  (1885-95)  was  48-7,  was  for  the  solfatari 
4239. 

Passing  over  accidents  in  working  (to  which  the  author  also  refers)  a 
tew  points  may  be  summarily  mentioned  as  to  the  various  maladies.  The 
sanitary  officials  are  agreed  that  both  acute  and  chronic  affections  of  the 
respiratory  apparatus  are  extremely  common  among  the  sulphur-miners:  it 
could  not  be  otherwise,  in  surroundings  in  which  all  the  conditions  favour- 
able to  such  diseases  are  united.  The  respiratory  forces  are  strongly  called 
upon  by  the  long  and  broken-down  ladders,  and  the  hard  labour  in  badly 
ventilated  galleries  prepares  the  ground;  and  sudden  and  frequent  chills  and 
the  powder-dust  of  sulphur,  together  with  irritant  gases,  determine  the 
development  of  such  diseases.  In  fact,  in  the  sulphur-mines  the  entire  series 
of  affections  of  the  respiratory  apparatus  is  met  with,  both  acute  and 
chronic    (angina,    laryngitis,    bronchitis,    pneumonia,    pleurisy,    emphysema, 

pneumoconiosis ),  complicated,  or  followed  by,  cardiac  maladies. 

And  the  chronic  lesions  follow  upon  the  acute  lesions  as  a  final  phase  of 
these,  or  assume  from  the  beginning  a  slow  course  due  to  the  constant 
repetition  of  the  same  morbific  influences.  The  strenuousness  of  the  labour, 
the  great  diffusion  of  chronic  affections  of  the  respiratory  organs  and 
rheumatism,  are  so  many  etiologic  causes  of  cardiac  disease  which,  as  a 
matter  of  fact,  is  frequently  observed  among  the  sulphur-workers.  Gastro- 
intestinal diseases  are  common  among  them  too. 

The  gravest  cause  of  sickness  amongst  the  sulphur-miners  is  malaria, 
according  to  information  furnished  by  the  sanitary  officials ;  it  exists,  but 
Dr.  Giardina  has  been  able  to  convince  himself  that  in  most  cases  anremia, 
due  to  Ankylostoma,  is  mistaken  for  it,  a  disease  that  truly  produces  the 
gravest  illness  and  therefore  merits  special  attention.  G.  A.  L. 


AXKYLOSTOMA    IN   THE   SULPHUR-MINES   OF   SICILY. 

UIgieru     ne&le    Sal/art-    </i    Sicilia:    L'AnchUostomiasi.      By  Dr.   G.   Giardina. 
Rassegna  Min&uria,    1903,   vol.  xix.,   />".y<   115-117;  also  Gliickauf,  1903, 

Vol.     r.r.ri.r..    /"'</'<    1240- 1  "243. 

The  climate  of  Italy  is  eminently  favourable  to  the  free   development  of 
Ankylostoma,   both    aboveground    and    belowground.        On    the   surface,   those 
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engaged  in  agricultural  labour  (especially  rice-cultivators)  and  in  the  tile-  or 
brick-making  are  the  most  exposed  to  ankylostomiasis,  though  isolated 
cases  of  the  disease  are  not  unknown  amongst  those  following  other  occupa- 
tions; but  probably  miners  are,  beyond  all  others,  exposed  to  infection.  The 
conditions  in  which  their  work  is  carried  on  are  extremely  suitable  to  the 
existence  of  the  parasite,  and  at  the  same  time  weaken  the  power  of  resist- 
ance of  the  workers  exposed  to  its  attack. 

Ankylostomiasis  occurs  in  the  mines  of  Venetia,  the  Romagna,  Sardinia 
and  Sicily.  Other  mining  districts  cannot  be  said  to  Vie  free  from  it.  but 
records  of  its  occurrence  in  them  are  wanting. 

It  was  first  noticed  in  Sicily  in  1882,  when  Dr.  Giuffre  found  numerous 
eggs  of  Anhylostoma  in  the  faeces  of  an  anaemic-  sulphur-worker  from  Lercara. 
since  then  the  cases  recognized  in  the  island  have  become  more  and  more 
numerous.  In  1898,  visiting  Lercara,  Dr.  Giardina  paid  special  attention  to 
ankylostomiasis.  In  that  year,  it  seems,  there  commenced  an  increase  in 
tlie  number  of  cases,  owing  to  the  reflux  from  the  burning  zones  of  the  mines 
which  rendered  the  conditions  more  favourable  to  the  free  life  of  the  organ- 
ism. A  commission  (consisting  of  Doctors  Giardina,  Giordano  and,  later, 
Previtera,  together  with  an  engineer,  Mr.  Gabet)  was  then  appointed  to 
■enquire  into  the  hygienic  conditions  of  the  sulphur-workings.  The  investiga- 
tions of  this  commission  comprised  the  examination  of  about  20,000  workers. 
and  resulted  in  the  estimate  that  on  the  average  30  per  cent,  of  the 
sol f atari  suffered  from   ankylostomiasis. 

The  disease  has  not  yet  shown  itself  in  all  the  mining  centres,  but  has 
invaded  most  of  them,  including  the  most  outlying  ones  (Cianciana  and 
Caltagirone).  The  chief  foci  of  infection  are  ascertained  to  be  about  the 
sulphur-mines  of  Muglia  (province  of  Catania ).  Lercara  (province  of  Pal- 
ermo), Lucia  Ficuzza  and  Comitini-Aragona  (province  of  Girgenti).  Strongly 
infected  also  are  the  mines  of  Trabia.  Tallarita.  Gallitano,  Stretto  Giordano, 
Gibisa,  San  Michele  and  Ciavolotta  Monteleone.  The  nomadic  life  of  the 
workman,  changing  from  mine  to  mine,  aggravates  the  peril  of  a  greater 
extension  of   the   disease. 

It  is  impossible  to  overstate  the  desolation  of  a  mining  centre  attacked 
by  ankylostomous  anaemia.  In  such  a  spot  the  eye  is  nut  by  a  multitude 
of  pale-faced,  tired,  apathetic  men,  with  dulled  eyes,  dragging  themselves  to 
their  work  in  terror  of  the  evil  which  has  killed  so  many  of  their  mates. 

After  an  explanation  of  the  peculiar  life-history  of  Anhylostoma  and  t he 
conditions  necessary  for  their  full  development,  the  means  proposed  to  combat 
the  spread  of  the  disease  are  described.  It  is  pointed  out  that  not  only 
is  the  free  life  of  the  parasite  to  be  aimed  at,  but  especially  its  >econd 
phase;  that  which  accomplishes  itself  within  the  intestines  of  the  sufferers. 
Each  individual  cured  represents  one  focus  of  infection  the  less.  In  the  actual 
conditions  of  the  Sicilian  mines  isolation  of  the  affected  miners  is  not 
possible.  Dispensaries  must  first  be  established,  and  a  special  service  of 
hygienic  vigilance;  but.  above  all,  some  means  must  be  devised  to  render 
forced  abstention  from  work  tolerable  to  the  patients.  In  the  meantime, 
all  that  can  be  done  is  to  use  all  available  means  to  prevent  the  dispersal 
■of  infected  matter  and  the  multiplication  of  larva?,  and  to  reduce,  as  far 
as  possible,  the  occasions  of  contact  inevitable  in  working  the  mines.  In 
doing  this,  the  unclean  habits  and  ignorance  of  the  men  are  one  of  the  greatest 
difficulties  to  be  met.  Before  all,  the  problem  of  the  collection  and  removal 
to  a  distance  of  the  faecal  matter  is  to  be  solved,  and  that  without  infecting 
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the  ground.  A  solution  of  general  application  has  not  yet  been  arrived  at. 
Movable  vessels  have  been  condemned  by  some  competent  authorities.  One 
of  the  most  necessary  prophylactics  is  the  dessication  of  the  ground.  Dr. 
Previtera  has  specially  considered  the  question  of  soil-and-water  disinfection. 
Tin-,  he  says,  can  be  accomplished  safely  and  quickly  by  strong  solutions  of 
sodium  chloride  or  vapours  of  sulphurous  anhydride  (sulphur  dioxide).  The 
same  effect,  but  slower  (two  or  three  days),  can  be  got  by  using  a  dilute 
solution  of  sodium  chloride  (10  j>er  cent.),  ferrous  sulphate  (20  per  cent.) 
and  larvicide  (1  per  cent.).  Once  disinfected,  the  ground  should  be  kept 
impregnated  with  a  weaker  solution  of  the  latter  kind  (3  to  5  per  cent,  of 
sodium  chloride,  2  per  cent,  of  ferrous  sulphate  and  1  per  1,000  of 
larvicide).  Beyond  these  recommendations,  nothing  is  suggested  but  atten- 
tion to  the  ordinary  laws  of  sanitation  and  hygiene.  Of  what  the  "  larvicide  " 
mentioned  consists  is  not  stated.  G.  A.  L. 


MINERS'    PHTHISIS    IX   THE    TRANSVAAL. 

Miners'  Phthisis  Competition  Committei  .    Report  q/thi  Judges.      Transvaal  Cham-bet 
of  Mines,  April ,  1904. 

In  October.  1902.  advertisements  were  inserted  in  the  principal  papers 
of  the  world  by  the  Transvaal  Chamber  of  Mines,  offering  prizes  of  =£500 
(and  medal),  £250  and  £100,  for  the  "  three  best  practical  suggestions  and 
devices  "  for  obviating,  minimizing  or  combating  the  causes  leading  to  what 
is  known  as  "  miners'  phthisis."  The  advertisement  stated  that  while  no 
definite  information  was  before  the  Chamber,  it  was  generally  assumed  that 
the  cause  of  the  disease  lay  in  the  inhalation  by  the  men  of  the  fine  dust 
produced    by    the   rock-drills. 

In  all,  229  competitors  entered.  At  an  early  stage,  the  judges  condemned 
as  "  impracticable  and  useless  "  all  kinds  of  respirators,  masks,  hoods  and 
dust-extractors,  to  the  number  of  76;  and  also  52  medical  and  miscellaneous 
suggestions  such  as  "lung-tonic,"  "diet,"  "ventilation.''  "keeping  a 
pebble  in  the  mouth,"  etc.  There  w-ere  60  suggestions  for  delivering 
jets  of  w^ater  at  the  mouth  of  the  hole,  one  of  which  was  tried  by  the  judges; 
they  w^ere,  however,  condemned  as  being  liable  to  cause  the  drill  to  stick. 
Jets  inside  the  hole,  and  also  sprays,  were  found  to  be  open  to  the  same 
objections,  and  were  discarded. 

It  was  decided  to  institute  exhaustive  tests  as  regards  water-drills,  and 
makers  in  Great  Bi'itain  were  invited  to  send  out  complete  drills,  the 
freight  out  and  back  to  be  paid  by  the  Chamber  of  Mines.  Specifications  of 
nine  drills  had  been  received,  but  only  two,  the  Leyner  and  the  Ingersoll- 
Sergeant,  were  able  to  enter  the  practical  competition.  In  the  ten  weeks' 
test  run,  neither  did  very  good  work,  but  as  the  principle  of  the  water- 
drill  was  apjjroved  by  the  judges,  the  Leyner  was  awarded  the  second  prizt 
of    £250    pour   encourager   les   autres. 

Of  the  six  atomizers  competing,  that  of  Mr.  Thomas  J.  Britten  was 
found  to  be  most  useful,  and  perfect  mechanically;  75  per  cent,  of  the 
dust  is  laid,  nitrous  fumes  from  explosives  removed  and  ventilation  assisted. 
Carbonic  acid  can  also  be  removed  if  lime-water  be  used.  The  dust  from 
blasting  and  shovelling  is  laid  as  well  as  that  from  drilling.  On  the  other 
hand,  it  requires  extra  attention,  separate  mechanism,  a  perfectly  pure 
water-supply  to  the  mine,  and  necessitates  the  men  working  m  an  atmosphere 
supersaturated  with  moisture:    also,  as  it  is  unconnected  with  the  drill,   the 
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men  may  prefer  to  leave  it  alone  rather  than  meddle  with  it.  The  award 
of  £500  and  the  gold  medal  were  given  to  ^Nlr.  Britten's  atomizer,  as  being 
the  best  practieal  device  suggested.     The  third  prize  was  not  awarded. 

Attaehed  to  the  report  are  various  subsidiary  reports  on  atomizers  and 
water-drills,    an    account    of    which    follows:  — 

(1)  A  report  of  Dr.  Walter  ('.  ('.  Pakes,  Government  Analyst  and  Bacteri- 
ologist to  the  Transvaal,  on  the  amount  of  dust  and  humidity  produced  under 
working  conditions.  His  experiments  show  that,  as  regards  humidity,  a 
spray  is  preferable  to  the  Britten  atomizer,  since  it  does  not  saturate  the 
air  with  moisture,  and  that  both  have  about  the  same  settling-power  for 
dust,  namely,  about  75  per  cent. 

(2)  A  memorandum  by  Doctors  Louis  G.  Irvine,  Donald  Macaulay  and 
Walter  C.  C.  Takes  on  t he  chemical  and  medical  aspects  of  atomizers  in 
mining  operations.  This  report  states  that  the  effect  of  the  atomizer  is  to 
remove  from  the  area  of  the  mine  75  per  cent,  of  the  dust,  the  whole  of  the 
nitrous  fumes  produced  by  the  dynamite,  and  a  very  small  proportion  of  the 
carbonic  acid.  The  amount  of  carbonic  oxide  is  unaffected.  While  the  direct 
breathing  of  the  atmosphere  supersaturated  with  moisture  has  little  dele- 
terious effect,  attention  is  drawn  to  the  well-known  dangers  connected  with 
passing  from  a  warm,  moist  atmosphere  to  a  cold,  dry  one;  since,  however, 
the  ordinary  relative  humidity  of  the  mine  is  about  90  per  cent.,  which  is 
increased  to  100  per  cent,  by  the  atomizer,  this  effect  is  not  considered 
important. 

(3)  Beports  by  Mr.  W.  H.  Wood  on  tests  of  water-feed  air-drills,  carried 
out  by  the  Crown  Beef  Gold-mining  Company,  Limited.  This  test  lasted 
ten  weeks,  the  Ingersoll-Sergeant  water-fed  drill  and  the  Leyner  Drill  Com- 
pany's model  5  drill  competing  (Table  I.).  After  six  weeks,  the  drills  were 
put  on  double  shifts,  and  run  by  Italian  drill-men  in  place  of  experts  (Table 
II.).  A  full  account  is  given  of  the  delays  with  each  drill  and  the  causes; 
these  latter  were  various:  in  the  case  of  the  Leyner  they  were  chiefly  pawls 
and  pawl-springs.  Table  III.  summarizes  lost  time  and  records  the  com- 
parative costs  of  repairs. 

Mr.  Wood  draws  attention  to  the  superiority  of  the  Leyner  rock-drill,  as 
evidenced  by  the  above  figures,  and  adds  that,  at  the  end  of  the  trial,  while 
the  Leyner  drill  showed  "  considerable  signs  of  wear-and-tear  "  the  Inger- 
soll  drill  was  practically  worn  out.  In  conclusion,  he  thinks  that  "  the 
Leyner  principle  is  the  better  of  the  two  on  which  to  work,  but  that  it  con- 
tains structural  defects  which  should  be  overcome." 

Table  I.— Summary  of  W7ork  done  by  Expert  Bock-drill  Men. 


No.  of  bits  used 

No.  of  shifts  worked 

No.  of  holes  drilled 

Average  depth  of  hole  drilled  per 

minute 
Total  depth  of  holes 
Actual  time  engaged  in  drilling  ... 
Time  lost  in  repairing  underground 
Time  lost  in  repairing  on  the  surface 
Average    air-pressure    per    square 

inch 


Ingersoll. 

Leyner. 

400 

951 

28 

38 

194 

116 

]  '81  inches 

1 -81  inches 

635  feet 

1,011  feet 

69  hrs.  54  min. 

111  hrs.  20  min 

21  hrs.  6  min. 

3  hrs.  25  min 

27  hrs.  30  min. 

nil. 

61  pounds 

60  -S  pounds 
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Table  EL— Summary  of  Work  done  by  Italian  Rock-drill  .Men. 


No.  of  bits  used 

No.  of  shifts  worked 

Xo.  of  holes  drilled 

Average  depth  of  hole  drilled  per 

minute    ... 
Total  depth  of  holes 
Actual  time  engaged  in  drilling  ... 
Time  lost  in  repairing  underground 
Time  lost  in  repairing  on  the  surface 
Average   air-pressure    per    square 

inch 


Ingersoll. 

Leyner. 

112 

541 

L2 

33 

•2.") 

91 

0-6  inch 

0-sl  inch 

1 1 1  feet 

411  feet 

30  his.  31  min. 

106  hrs.  17  min, 

31  hrs.  23  min. 

15  hrs.  53  min. 

130  hrs.  30  min. 

6  hrs.  15  min. 

67  pounds 


6.S  pounds 


Table  III.— Summary  of  Tests  by  Expert  and  Italian   Rock-drill  Men. 

Leyner. 

25  hrs.  33  min. 

£9  0s.  6d. 

71 


Time  lost  in  repairs 

Cost  of  repairs  and  spare  parts 

Xo.  of  shifts  worked 

Cost  of  repairs  per  shift 


Ingereoll. 

210  hrs.  29  min. 

£9  19s.  7. Id. 

40 

4s.  lljd. 


2>.  64d. 


(4)  A  circular-letter  was  sent  to  several  users  of  the  Leyner  drill  asking 
for  their  experience.  Mr.  Joseph  P.  Gazzam,  of  the  Simmer  &  Jack  Proprie- 
tary Mines,  Limited,  who  had  had  the  drill  in  use  for  about  a  year,  wrote 
favourably  of  it,  especially  for  use  in  rises.  Two  users  who  had  had  the 
drills,  for  six  weeks  and  three  months  respectively,  speak  unfavourably  of  it 
except  for  use  in  rises.  Two  users,  from  whom  replies  were  received,  had 
■onlv  had  the  drill  in  iise  for  a  few  weeks.  G.  P.  L. 


EARTH-TREMORS  PRODUCED   BY   MINING   IN   THE   PRIBRAM 
DISTRICT,   BOHEMIA. 

/'!,>,-  Erderschiitterungen  mi  Pribramer  Bergbaulerraiii.  By  Franz  Mladek. 
Onterreichisclu  Zeitschri/t  fur  Berg-  »/"/  ffiittenwesen,  1905,  vol.  liii., 
P'l'/,  i  349-351  <u«l  1  plait . 

Earth-tremors,  in  former  days  quite  unknown  in  the  district,  have 
been  making  themselves  felt  of  late  in  the  neighbourhood  of  the  Birkenberg 
main  shafts.  They  recur  at  irregular  intervals,  and  have  aroused  a  certain 
amount  of  disquietude. 

The  metalliferous  ore-veins  of  Birkeuberg  traverse  a  basin  of  Cambrian 
greywaekes:  the  strata  dip  80  degrees  eastward,  and  strike  slightly  north 
oi  west.  The  thickness  of  the  individual  beds  varies  considerably,  and  so 
too  does  that  of  the  metalliferous  veins  (from  nothing  to  40  feet),  but  the 
pitch  of  the  latter  coincides  with  the  dip  of  the  country-rock.  The  vein-. 
;.s  a  whole,  form  a  complex  of  principal  veins  striking  north  and  south, 
connected  one  with  the  other  by  accessory  veins  and  clefts  of  predominantly 
north-westerly  strike.  They  are  generally  associated  with  diabase-dykes,  and 
many  of  the  principal  veins,  have  been  proved  to  a  depth  of  3,600  feet  or 
more.  So  far  as  their  upper  half  is  concerned,  the  veins  are  almost  completely 
worked  out,  and  in  the  lower  half  rapid  progress  is  being  made  in  the  same 
direction. 
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The  author  argues,  illustrating  his  argument  by  means  of  diagrams,  that 
these  tremors  will  increase  in  proportion  as  the  working-out  of  the  veins 
advances.  He  -how-  that  the  effect  of  the  mining  operations  is  to  Isolate 
inclined  pillars  of  rook,  which,  by  pressure  in  one  direction  and  extension  in 
another,  bring  about  deformation  oi  the  strata.  The  greater  is  the  weight  of 
the  pillar,  the  greater  of  course  does  this  effect  become,  and  so  we  have  here 
an  apparently  incommensurable  difficulty  in  the  path  of  those  who  wish  to. 
pursue  mining  operations  (in  this  district)  at  great  depths.  Even  the  most 
careful  packing  appears  to  be  unavailing  to  prevent  motion  of  the  inclined 
pillars  <>i  ro,k.  ami  then  the  excavations  incidental  to  ordinary  working 
have  disturbed  the  natural  cohesion  of  the  entire  mass  of  country-rock.  As  a 
matter  of  tact,  they  have  so  split  up  the  inclined  pillars  of  rock  as  to 
enhance  the  above-mentioned  effects  of  gravity,  etc.  The  result  is  that 
either  the  foot-wall  or  the  hanging-wall  (roof  or  floor)  rises,  bursts  and 
breaks  down  with  a  noise  and  a  vibration  resembling  those  produced  by 
the  blow  of  a   heavy  steam-hammer. 

The  author  recites  examples  of  the  destruction  wrought  by  these  rock- 
inovi  ments  in  various  mines  in  June  and  September,  1904,  and  in  February, 
1905.  Sometimes  the  effect  of  these  tremors  is  hardly  noticed  at  the  surface, 
Mn  seismographic  records  being  very  various  in  this  respect.  However 
it  may  be,  it  is  quite  certain  that  these  phenomena  have  nothing  to  do  with 
earthquakes  proper.  Moreover,  it  is  understandable  now  that  not  all  the 
breakages,  etc.,  observed  in  the  Pribram  mine-workings  are  fairly  attribut- 
able to  the  effects  of  shattering  explosives.  If  mining  is  pursued  to  greater 
depths,  changes  in  method  will  be  indispensable  to  meet  the  circumstances 
recited  herein.  L.  L.  B. 


EARTHQUAKES  IN  BAVARIA. 

(1)  Das   Erdbeben    ran    .-.    und   ''•.    Mm-.    1903    im    Erz-    mid    Fichtelgebirgi     mil 

Bokmerwalde,  mnl  das  Erdbeben  am  .'.'.  Marz  I'm.;  in  </< ,-  Rheinpfalz  ;  mul 

(2)  Di(  Erdbeben  Bayerns  im  Jahrt   1903.     By  Dk.  Joseph  Rejndl.     Geognostische 

JahreshefU  ,  1903,  vol.  xvi.,  pages  1-24  and  69-75,  with  3  figures  in  /In  text  and 

2  plates. 
The  seismic  year,  1903,  opened  on  the  evening  of  January  8th,  and 
closed  on  the  morning  of  December  17th,  the  total  number  of  recorded  earth- 
quakes amounting  to  27  in  that  interval  of  time.  The  seismic  curve  plotted 
out  by  the  author  of  the  second  paper  shows  minima  in  February  and  June, 
with  an  extraordinarily  sudden  rise  to  a  maximum  in  March  and  a  gradual, 
all  but  uninterrupted  rise  to  a  less  conspicuous  maximum  from  the  beginning 
of  July  tar  into  December.  It  is  noteworthy  that  the  immensely  greater 
number  of  the  tremors  were  observed  at  night,  or  in  the  early  morning  or 
late  evening.  In  the  formerly  volcanic  district  of  the  Ries  the  earth's 
crust  has  evidently  not  yet  settled  down  into  a  condition  of  permanent 
equilibrium:  movements  due  to  overthrust,  breakdown  and  tension  respec- 
tively,  are  -till  going  on,  and  the  diversity  of  texture  and  character  of  the 
rocks  is  in  this  case  by  no  means  a  negligible  factor.  Earthquake-sounds 
were  almost  universally  noticed  in  connection  with  the  shocks;  but  there 
are  no  reliable  data,  either  as  to  the  velocity  of  propagation  of  the  shocks, 
or  as  to  the  depth  at  which  the  epicentra  were  situated.  The  intensity  was 
hardly  ever  less  than  4  in  the  De  Rossi-Forel  scale. 

The    first    paper   contains    a    detailed    description    of    the    earthquakes    of 
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March  5th,  6th  and  22nd,  1903.  Fore-shocks  had  been  going  or  for  foui 
weeks,  more  or  less,  before  the  first-mentioned  date,  no  less  than  20  being 
reported  from  the  neighbourhood  of  Ascli,  and  several  from  that  of  Graslitz 
and  the  bordering  district  of  the  Yogtland.  The  principal  shocks  of  March 
5th  and  6th  affected  an  area  extending  from  Passan  on  the  south  to  Leipzig 
on  the  north,  and  from  Bamberg  on  the  west  to  Prague  on  the  east  (25.477 
square  miles).  The  pleistoseismic  area  (173-7  square  miles)  lay  mostly  outside 
Bavarian  territory,  that  is,  part  in  Saxony  and  part  in  Bohemia.  At  Asch, 
the  shocks  in  the  night  of  March  5th  to  the  6th  were  so  violent  that  chimneys 
crashed  down,  masses  of  rock  came  hurtling  through  the  air  from  the 
Haslau  crags,  the  electric  lights  in  the  town  went  out,  and  the  terror-stricken 
inhabitants  spent  the  night  in  the  open.  At  Graslitz,  a  yawning  fissure,  10 
feet  wide,  was  opened  up  in  the  earth.  At  Selb,  one  of  the  Bavarian  frontier- 
villages,  the  walls  of  many  of  the  houses  showed  broad-gaping  cracks.  The 
intensity  of  the  principal  shocks  within  the  pleistoseismic  area  was  from 
6  to  7  of  the  De  Rossi-Forel  scale.  A  great  number  of  records  are  tabulated 
from  various  Bavarian  localities  which  lie  within  the  next  isoseismal  curve 
on  the  map,  wherein  the  intensity  varied  from  4  to  5  of  the  same  scale. 
The  zone  of  medium  intensity,  such  as  this,  cannot,  however,  according 
to  the  author,  be  very  definitely  marked  off  from  the  zone  of  feebler 
intensity  included  within  the  outermost  isoseismal.  In  this  outer- 
most zone  the  intensity  averaged  3  in  the  De  Bossi-Forel  scale, 
which  implies  a  shock  that  is  perceptible  to  ordinary  persons  only  under 
the  most  favourable  circumstances  of  observation.  After-shocks  were  felt  at 
Graslitz  and  Asch  on  March  7th  and  9th,  1903,  respectively.  The  principal 
earthquake  travelled  from  west  to  east,  but  its  velocity  of  propagation  and 
the  depth  of  the  epicentrum  (which  lay  somewhere  below  Asch)  are  alike 
undeterminable.  It  is  curious  to  note  that  the  pitmen  in  the  Falkenau 
collieries  felt  nothing,  while  those  in  the  Zwickau  mining  district  were  so- 
scared  that  they  all  left  the  workings  and  came  to  bank.  The  flow  of  springs 
in  certain  districts  was  disturbed,  although  those  of  Karlsbad  remained 
unaffected,  and  disturbances  too  were  noticed  in  the  telegraph-cables  between 
Munich  and  Berlin.  The  cause  of  the  earthquake  is  to  be  sought  in  the 
tectonic  phenomena  that  have  characterized  the  region  which  is  here  dealt 
with  since  Tertiary  times.  It  seems  evident  that  a  huge  sagging  operation 
is  in  process,  transversely  to  the  strike  of  the  Erzgebirge,  which  will  take 
some  thousands  of  years  to  complete. 

The  Rhenish  Palatinate,  the  eastern  half  of  which  has  been  repeatedly  the 
scene  of  seismic  disturbances  during  the  past  eleven  hundred  years,  was  once 
again  shaken  by  a  violent  earthquake  on  the  morning  of  March  22nd,  1903. 
The  intensity  within  the  pleistoseismic  area  attained  7  in  the  De  Rossi-Forel 
scale,  considerable  damage  being  done  to  house-property,  more  especially  in 
the  neighbourhood  of  Kandel.  In  a  great  number  of  localities  the  intensity 
was  equivalent  to  G  in  the  above-mentioned  scale,  while  the  area  included 
within  the  isoseismal  4  to  5  embraced  309  square  miles,  and,  like  the  pleisto- 
seismic area,  has  the  form  of  an  ellipse,  the  major  axis  of  which  strikes  north- 
west and  south-east.  The  area  included  within  isoseismal  3  covers  about  618 
square  miles.  The  reports  as  to  the  number,  duration  and  direction  of 
travel  of  the  principal  shocks  are  conflicting.  However,  it  seems  fairly 
certain  that  4  seconds  would  represent  correctly  the  duration  of  the  most 
violent  shock.  After-shocks  were  felt  on  various  dates  up  to  April  9th,  1903. 
Here    again    the    cause    of    the    earthquake    is    revealed    by    a    study    of    the- 
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tectonic  structure  of  the  pleistoseismic  area,  which  for  the  most  part  lies 
within  the  gigantic  fault-depression  known  as  the  Rhenish  fosse  or  graben. 
1  lie  elevation  oi  the  mountains  of  the  Rhineland  and  the  sagging  or  subsidence 
of  the  Upper  Rhenish  plain  took  place  either  simultaneously  along  a  single 
fault-fissure,  or  gradually  along  a  whole  series  of  successive  fissures.  The 
process  of  dislocation  began  in  Tertiary  times,  and  with  it  volcanic  pheno- 
mena were  then  associated,  active  vulcanicity  in  that  region  finally  ceasing 
in  the  Pliocene  period;  but  the  tectonic  disturbances  have  continued  into 
our  nun  day.  and  of  these  the  earthquake  here  recorded  is  a  visible  sign. 
It  proves  the  existence  of  a  cross-fissure  in  the  Haardt  massif,  transverse 
to  the  already-known  great  longitudinal  fissures.  Arising  as  it  did  in  the 
Palatinate,  this  earthquake  appears  to  have  induced  "  sympathetic  "  earth- 
tremors  in  Italy.  Southern  France  and  Southern  England,  but  its  waves 
broke  harmlessly  against   the   crags  of   the  Black  Forest  massif. 

<3)  Erganzungen  und  Nachtragt  zn  v.  Oiimbels  Erdbebenkatalog.  By  Dr.  Joseph 
Reindl.  Sitzungsberichti  <hr  i/iatlum(tti<c/i-physikri/ischen  Klasse  der  K.  B. 
Akademu  der  Wissensckaften  zu  Minx-fun,  1905, pages  31-68,  tcith  a  map  in 
the  text  and  ont  j>/ate. 

The  late  Dr.  W.  von  Giimbel  published  his  catalogue,  confessedly  in- 
complete, of  Bavarian  earthquakes  in  the  proceedings  of  the  Munich  Academy 
for  1889  and  1898  respectively.  The  present  author,  thanks  to  a  more 
detailed  investigation  of  the  literature  of  the  subject,  has  been  enabled  vastly 
to  extend  this  catalogue,  not  only  by  the  addition  of  fresh  records,  but  by 
supplying  full  descriptions  in  many  cases  where  the  former  author  had 
merely  noted  the  bare  fact  of  the  occurrence  of  an  earthquake  on  a  given 
date.  Moreover,  he  brings  down  the  catalogue  to  December,  1904,  the 
records  given  by  him  thus  ranging  over  more  than  eleven  centuries  (reckon- 
ing from  the  great  Regensburg  or  Ratisbon  earthquake  of  A.D.   786). 

As  in  many  other  parts  of  Europe,  the  great  Lisbon  earthquake  of 
November  1st,  1755,  made  itself  felt  in  Munich  :  on  a  perfectly  calm  and 
sunny  autumn  day,  a  violent  shock  lasting  for  a  second  or  two  overthrew 
garden-walls,  and  disturbed  the  roof  of  a  church,  while  windows  in  every 
direction  flew  open.  A  couple  of  days  later  an  after-shock  took  place  at 
7  a.m.  In  August,  1769,  there  was  a  violent  earthquake,  which  appears 
to  have  caused  a  certain  amount  of  damage.  Its  epicentrum  is  shown  to 
have  lain  beneath  the  Ries  district,  between  Donanworth  and  Harburg, 
where  the  Wornitz  fault-fissnre  intersects  the  Danube  fault.  The  most 
considerable  earthquake  that  affected  Centra]  Europe  in  the  nineteenth 
century,  was  the  Valais  earthquake  of  July  25th,  1853,  and  its  effects 
extended  far  beyond  the  Lake  of  Constance  into  Bavaria. 

In  1904,  6  shocks  were  recorded  at  different  Bavarian  localities  in 
January,  7  or  8  in  February,  4  in  March,  2  in  April,  1  each  in  May,  June 
and  August,  while  July  and  September  were  felicitously  free  from  earth- 
tremors.  But  in  October,  4  shocks  were  recorded;  in  November,  3;  and  in 
December,  1.  No  serious  consequences  ensued  in  any  case,  though  some  of 
the  shocks  were  violent  enough  to  cause  considerable  alarm,  and  to  rouse 
people  from  their  sleep.  At  Bischofsliofen,  shortly  before  2  a.m.  on  December 
9th,  an  earthquake  lasting  about  2  seconds,  accompanied  by  a  thunderous 
rumbling,  and  travelling  from  west  to  east,  caused  cracks  to  make  their 
appearance  in  the  walls  of  several  houses,  and  at  Werfen  articles  placed  on 
shelves,  etc.,   were  dashed  to  the  floor.  L.  L.  B. 
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EARTHQUAKE   IX  THE  BALTIC  PROVINCES  OE  RUSSIA    AND   IN 
UPSALA,   SWEDEN,   1904. 

(I)  Beobachtungen  iiber  das  skandinaviscki  Erdbeben  vom  23.  Oklober  Hi  04  im 
Bereiche  der  ruxsischen  Ostseeprovinzen.  By  B.  Doss.  Centridblatt  fiir 
Mineralogie,  Geologit  und  Pcdaontologie,  1905,  pages  65-77,  with  a  map  in 
the  text. 

The  region  bordering  on  the  Eastern  Baltic  represents  in  reality  only 
the  peripheral  portion  of  the  area  affected  by  the  earthquake  which  took 
place  in  Scandinavia  and  Denmark  early  in  the  afternoon  of  October  23rd, 
1904,  and  made  itself  felt  as  far  as  Einland  and  St.  Petersburg.  Slight 
tremors  having  been  observed  about  12-30  p.m.  on  that  day  (St.  Petersburg 
time)  in  various  j:>arts  of  the  city  of  Riga,  the  author  attemjjted,  with  the 
aid  of  the  local  press,  to  secure  records  of  the  occurrence  in  so  far  as  it 
affected  the  Baltic  provinces  of  Russia.  He  received  in  all  97  reports  apply- 
ing to  25  localities;  but  there  is  reason  to  believe  that,  as  a  matter  of  fact, 
the  earthquake  was  observed  in  a   far  greater  number  of  localities. 

Beginning  with  Courland,  in  some  houses  in  Libau,  the  floors  swayed 
sufficiently  to  cause  the  inhabitants  to  spring  in  affright  from  their  seats 
and  to  have  a  passing  sensation  of  dizziness;  chandeliers  swung  to  and  fro, 
crockery  started  clattering,  and  so  forth.  All  this  lasted  for  only  about  | 
minute,  and  the  information  as  to  the  direction  of  travel  of  the  earthquake 
is  conflicting.  Similar  accounts  came  from  Windan  (where  a  high  tower  was 
seen  to  sway  very  perceptibly)  and  from  other  localities  in  the  province. 

From  Riga,  the  author  obtained  57  reports,  and  it  is  noticeable  that 
the  earthquake  was  less  felt  in  those  quarters  of  the  city  where  low  wooden 
houses  predominate.  Most  of  the  observations,  too,  were  made  by  persons 
who  were  in  the  upper  stories  of  a  building,  the  vibrations  being  apparently 
less  perceptible  on  the  ground-floor.  Almost  all  agree  in  describing  the 
motion  as  wave-like,  rather  than  saltatory  or  jerky.  The  swaying  of  floors, 
the  swinging  of  chandeliers,  the  movement  of  various  objects  of  furniture, 
and  so  on  are  described,  but  there  does  not  appear  to  have  been  any  damage 
worth  noting  done  to  property.  In  some  cases,  persons  rushed  out  of  their 
dwellings  under  the  impression  that  these  were  toppling  down,  and  were 
too  frightened  to  re-enter  them  for  some  considerable  time.  Careful 
investigation  shows  that  the  direction  of  travel  was  from  north-north-west 
to  south-south-east.  Similar  accounts  reached  the  author  from  other  localities 
in  Livonia,  and  also  from  the  neighbouring  province  of  Esthonia. 

After-shocks  were  observed  at  Dorpat  on  October  26th,  at  Reval  on  October 
27th,  and  again  at  Dorpat  on  November  2nd. 

No  sound  was  heard  accompanying  or  preceding  this  earthquake  in  the 
region  of  the  Baltic  provinces,  and  no  particular  relationship)  can  be  discerned 
between  the  geological  structure  of  the  country  and  the  intensity  or  mode 
of  propagation  of  the  shock.  The  author  summarizes  the  facts  sifted  out 
by  him,  as  follows:  in  the  course  of  a  few  seconds,  several  macroseismic 
waves  separated  by  short  intervals  travelled  through  the  Baltic  provinces; 
microseismic  movements  preceded  them  by  about  2  minutes,  and  followed 
them  during  about  17  minutes.  The  attendant  circumstances  reported  by 
various  observers  would  make  the  intensity  range  between  3  and  6  of  the 
De  Rossi-Forel  scale,  another  proof,  in  the  author's  view,  that  the  character- 
ization of  the  degrees  in  that  scale  corresponds  but  little  with  the  actual 
facts  as  observed  in  earthquake-occurrences. 
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2  Beobachtungen  in  Upsala  bei  </im  Erdbeben  am  23.  Oktober  1904.  By  Per 
Stolpe.  Bulletin  of  tin  Geological  Institution  of  tin  University  of  Upsala, 
1905,  vol.  vi.,  pages  200-213,  with  Yfigurt  in  Ou  text. 

The  Upsala  earthquake  of  October  23rd,  1904,  was  one  of  the  most 
violeut  and  the  most  widespread  that  has  occurred  in  Scandinavia  within 
historic  times.  The  epicentrum  lay  somewhere  off  the  western  coast  of 
Sweden,  and  therefore  at  some  considerable  distance  from  the  University 
town  of  Upsala.  Bui  the  value  to  be  attached  to  the  records  of  an  earth- 
quake depends  far  less  on  the  proximity  of  the  observer  to  the  pleistoseismic 
ana  than  on  his  qualifications  for,  and  experience  in,  exact  observation; 
and  a  greater  number  of  observers  thus  qualified,  provided  in  some  cases 
with  the  necessary  recording  apparatus,  is  likely  to  be  found  in  a  University 
town    than   elsewhere. 

According  to  the  seismograph  set  up  at  the  Upsala  Observatory,  the  first 
vibration  made  itself  felt  at  1129  a.m.,  but  out  of  the  82  statements  «ent 
in  from  various  quarters  of  the  town  many  differ  in  regard  to  the  exact 
time.  The  motion  is  described  as  undulatory,  the  saltatory  motion  being 
by  comparison  imperceptible,  on  account  of  the  great  distance  of  Upsala 
from  the  epicentrum.  It  would  seem  that  there  were  really  two  shocks, 
the  latter  of  which  was  the  more  violent,  separated  by  an  interval  of  8  or 
10  seconds,  and  the  total  duration  was  something  between  15  and  17  seconds. 
The  direction  of  travel  was  approximately  from  west  to  cast.  Very  few 
persons  noted  an  "  earthquake-sound  "  accompanying  the  shocks,  but  those 
that  did  so  mostly  describe  it  (in  the  usual  fashion)  as  resembling  the  noise  of 
a  heavy  cart  rumbling  along  the  street,  or  like  a  high  wind  banging  against 
the  windows  and  bursting  into  the  room,  or  like  the  thud  of  a  heavy  falling 
mass,  or  the  dull  roar  of  distant  artillery.  However,  in  view  of  the  small 
percentage  of  these  observers  compared  with  the  number  who  heard  no 
such  noises,  the  author  is  disinclined  to  accept  as  a  fact  the  statement 
that  the  shocks  were  preceded  or  accompanied  by  a  true  earthquake-sound. 
The  motion  induced  in  some  persons  a  feeling  of  dizziness  and  nausea, 
windows  clattered,  doors  were  thrown  open,  tables  rocked,  mortar  came 
rattling  down  from  the  walls,  and  so  forth,  but  no  damage  of  any  conse- 
quence  appears   to    have   resulted   in    Upsala. 

The  stratigraphical  conditions  do  not  appear  in  this  case  to  have  had 
any  influence  in  determining  locally  the  degree  to  which  the  shocks  were 
felt.  At  the  Observatory,  built  on  solid  rock,  out  of  10  persons  present, 
not  one  felt  the  vibration  ;  from  a  quarter  built  on  thick  deposits  of  clay. 
the  accounts  received  vary  in  the  most  irregular  fashion;  from  the  quarter 
nearer  the  railway-station,  where  the  clays  thin  out,  and  rock  comes  to  the 
surface,  several  negative  reports  were  received.  For  this  and  other  reasons 
thi  author  concludes  that  earthquake-motion  is  of  so  complex  a  nature,  and 
Ls  so  little  influenced  by  factors  which  one  would  otherwise  regard  as 
determining  factors,  that  we  must  still  consider  our  knowledge  of  seismic 
phenomena  as  very  rudimentary.  L.  L.  B. 


THE  MACEDONIAN  EAETHQUAKE  OF  APRIL,  1904. 

Berichti  iiber  dan  Makedonischi  Erdbeben  rum  ',.  April  1904.  By  Prof.  R. 
Hokknks.  MitteUungen  der  Erdbeben- Kommission  der  kais^rlichen 
Akademu  der  Wissenschaften  in  Wien,  1904,  new  series,  No.  xxio.,  pages  1-54. 

Despite  the  opinion  expressed  by  the  officials  of  the  Imperial  Seismological 
Observatory    at    Strasburg,    that    the    records    furnished    by    seismographic 
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apparatus  at  stations  situated  some  distance  away  from  the  locus  of  an 
earthquake  are  likely  to  be  more  accurate,  in  regard  both  to  time  and 
number  of  shocks,  than  the  data  supplied  by  observers  on  the  spot,  the 
author  thinks  it  advisable  to  tabulate  the  best  determinations  of  time  that 
he  could  obtain  from  the  pleistoseismic  area  of  the  great  disturbance  of 
April  4th.  1904.  He  regards  them  as  approximately  accurate,  although  they 
do  not  chronicle  the  actual  beginning  of  the  earthquake,  but  rather  the  more 
violent  phase  of  it,  perceptible  to  the  ordinary  senses  of  man.  At  Salonika, 
on  the  day  in  question,  a  fore-shock  seems  to  have  been  felt  about  5  a.m., 
followed  by  the  two  principal  shocks  at  11-36  and  11-58  a.m.  respectively, 
and  these  by  two  feeble  after-shocks  at   1  and   1-25  p.m.  respectively. 

The  reports  concerning  the  earthqtiake,  sent  from  the  various  stations 
to  the  superintendent  of  traffic  of  the  Oriental  Railways,  are  reproduced  in 
full.  On  the  whole,  they  agree  that  the  interval  which  elapsed  between  the 
two  principal  shock.-,  was  about  22  minutes,  but  there  are  local  discrepancies 
\\  liich  lead  one  to  suspect,  either  that  the  shocks  started  from  different  foci, 
or  that  their  velocity   of  propagation   was   dissimilar   or  unequal. 

The  author  arrived  at  Salonika  on  April  11th,  in  order  to  investigate  the 
circumstances  of  the  earthquake  on  the  spot.  The  Turkish  authorities  gave 
him  every  facility,  and  lie  travelled  about  in  Macedonia  for  several  weeks, 
making  his  final  report  to  the  Vienna  Academy  on  June  9th.  Therein  he 
traces  the  earthquake  to  a  fault-line  striking  north-north-west  and  south- 
south-east  between  the  Perim  Dagh  and  the  Males-Planina.  This  fault-line 
is  marked  out  by  a  whole  series  of  thermal  springs,  which  ran  be  followed 
from  Demir-Hissar  on  to  Dzuma-i-Bala :  at  the  latter  locality  the  springs 
attain  a  temperature  of  167°  Fahr.  The  actual  focus  of  the  shocks  seems 
to  have  lain  below  the  Kresna  defile,  which  is  walled  in  by  the  two  granite- 
ranges  of  tlie  Perim  Dagli  and  the  Males-Planina  above-mentioned.  Here 
the  roadway  was  mostly  destroyed,  the  talus-slopes  were  tumbled  into  chaos, 
and  great  masses  of  rock  in  place  were  hurled  down.  The  villages  of 
Jvrupnik  and  Simitli,  near  the  northern  end  of  the  defile,  were  laid  in  ruins : 
and  much  havoc  was  caused  in  other  villages  throughout  the  vilayets  of 
Salonika  and  Kossovo.  At  Salonika,  81  miles  away  in  a  south-south-westerly 
direction  from  the  epicentre,  many  house-  wore  badly  damaged,  and  a 
schoolboy  was  killed  by  falling  debris.  At  Vranja  in  Servia.  S3  miles  away 
to  the  north-west,  and  at  other  localities  similarly  distant  to  the  west- 
south-west  and  south-east,  great  damage  was  done;  as  also  at  the  famous 
monastery  of  Kilo  in  Bulgaria.  The  propagation  of  the  earthquake  was, 
however,  so  extremely  irregular,  that  the  author  regards  the  endeavour  to 
plot  out  the  isoseismals  on  a  map  as  quite  hopeless  in  this  case.  As  to 
determinations  of  intensity,  based  as  they  usually  are  on  the  amount  of 
damage  done  to  buildings,  these  are  attended  with  considerable  difficulty 
in  Macedonia.  Some  houses  are  so  built  as  to  collapse  at  the  least  shock 
(walls  of  sun-dried  brick  with  very  heavy,  broad-eaved  and  tiled  roofs) :  while 
others  withstand,  all  but  undamaged,  the  most  violent  earthquakes:  these 
latter  are  timber  or  frame-houses.  The  fact,  however,  remains  that  a  very 
large  number  of  buildings  were  completely  destroyed,  or  rendered  uninhabit- 
able, in  all  the  villages  bordering  on  the  focal  or  epicentral  area.  The  time 
at  which  the  earthquake  took  place,  and  the  interval  of  22  minutes  between 
the  first  principal  shock  and  the  second  (and  more  violent  one),  allowed  oJ 
the  villagers  seeking  safety  in  flight,  and  thus  the  loss  of  life  was  fortunately 
inconsiderable. 
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It  is  noticeable  that  the  villages  built  on  the  older  rocks  suffered  far 
less  than  those  situated  iii  the  Strumica  plain  on  the  north,  and  on  the 
othei  side  of  the  Vardar  valley.  Moreover,  localities  lying  along  east-and- 
wesl  fault-lines  suffered  less  than  those  lying  along  north-north-westerly 
.iikI  south-south-easterly  fault-lines.  Other  local  differences  in  the  effects 
of  the  earthquake  are  traceable  to  the  nature  and  lie  of  the  rocks;  but  even 
this  statement  admits  of  exceptions. 

After-shocks  seem  to  have  gone  on,  for  several  weeks  on  end,  in  the 
Kresna  defile.  New  thermal  springs  welled  forth  in  various  places,  and 
during  the  earthquake  the  flow  of  water  increased  in  the  already-existing 
hot  springs.  The  same  is  reported  of  several  cold  springs;  while,  on  the 
other  hand,  -nine  cold  springs  ceased  flowing  altogether.  In  the  lowlands, 
chasms  were  opened  np  in  the  alluvial  deposits,  and  through  these  chasms 
water  and  mud  were  spurted  np  in  many  cases  with  considerable  force;  the 
Struma  valley  between  Krupnik  and  Simitli  furnished  the  most  impressive 
examples  of  this  phenomenon. 

It  is  to  be  noted,  in  conclusion,  that,  on  previous  occasions,  violent 
earthquakes  have  started  from  what  is  believed  to  be  the  same  focus  as 
that  whence  originated  the  earthquake  here  described.  L.  L.  B. 


THE  EARTHQUAKE  OF  1905  IN  THE  KANGRA  VALLEY,  HIMALAYAS. 

Das  Erdbeben  im  Kangra-Thal  [Himalaya)  vom  //ten  April  1905.  By  E.  Kokes 
"//'/  F.  Noetling.  Gewtralblatt  fur  Afineralogie,  Geoloyie  unci  Paliiontologie, 
190").  pages  332-340,  with  a  map  in  the  text. 

On  April  4th,  1905,  the  Kangra  valley  in  the  Western  Himalayas  was 
visited  by  an  earthquake,  comparable  in  its  disastrous  effects  with  that 
which  wrought  havoc  in  Assam  on  June  12th,  1897.  From  the  material  at 
the  authors'  disposal  they  are  enabled  to  plot  out  on  the  map  four  distinct 
areas,  classified  as  follows: — (a)  Pleistoseismic  area;  (6)  area  wherein  the 
shocks  were  still  very  violent,  and  a  certain  amount  of  damage  was  done; 
(V)  area  wherein  the  shocks  were  but  little  felt ;  and  (d)  area  within  which 
the  earthquake  was  perceptible  to  seismographic  recording  instruments 
alone,  (a)  As  most  newspaper-readers  already  know,  the  scene  of  greatest 
destruction  was  the  fertile  Kangra  valley,  a  favourite  summer  resort  with 
the  Anglo-Indians  of  the  Panjab.  The  town  of  Kangra  itself,  situated 
at  an  altitude  of  4,300  feet  above  sea-level  in  the  Banganga  glen,  was  com- 
pletely destroyed,  and  out  of  its  population  of  4,709  souls  not  less  than  4,000 
perished.  At  Dharamsala,  16  miles  to  the  north-east,  only  390  persons  were 
saved  out  of  3,000  inhabitants.  It  was  here  that  the  Gurkha  barracks  were 
razed  to  the  ground.  The  small  town  of  Pathankote,  40  miles  west  of 
Dharamsala,  and  five  villages  (which  are  named)  were  also  completely 
destroyed. 

Area  b  included  Simla,  Mussuri  (where  a  number  of  persons  were 
killed,  and  enormous  damage  to  property  was  done),  Dehra  Dun  and  Lahore. 
Area  c  covered  the  entire  Panjab,  and  extended  through  Agra  and  Allaha- 
bad  to  beyond  Calcutta.  In  area  <l ,  the  seismograph  at  Bombay,  about 
545  a.m.,  on  April  4th,  registered  a  considerable  seismic  disturbance,  the 
epicentre  of  which  was  estimated  to  lie  some  700  miles  away  (the  actual 
distance  from  Dharamsala,  as  the  crow  flies,  is  800  miles).  The  earthquake 
was  not  perceptible  in  Central  India,  Assam  or  Burma. 
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The  pleistoseismic  area  covers  an  ellipse,  the  major  axis  of  which  ex- 
tends east-south-eastward  for  80  miles,  while  the  minor  axis  measures  30 
miles.  Within  this  elliptical  area  not  a  single  house  remained  standing. 
Imt  it  is  curious  to  note  how  rapidly  the  intensity  of  the  earthquake  dimin- 
ished outside  this  area.  Thus,  at  Dalhousie,  35  miles  north-west  of  Dharam- 
sala,  the  shocks  were  but  slightly  felt,  and  the  same  observation  applies  to 
the  whole  of  Kashmir.  The  seismic  waves  seem  to  have  been  checked  north- 
westward, and  the  principal  direction  of  propagation  was  south-eastward, 
combined  with  a  simultaneous  westward  deviation  into  the  Indo-Gangetic 
plain.  At  Lahore,  130  miles  distant,  as  the  crow  flies,  from  Dharamsala, 
and  therefore  somewhat  farther  away  from  the  epicentral  area  than  Simla, 
the  damage  done  by  the  earthquake  appears  to  have  been  more  considerable 
than  in  the  last-named  locality,  while  the  neighbouring  city  to  Lahore, 
Mian-Mir,  escaped  with  but  little  damage.  Amritsar  too,  equidistant  with 
Simla  from  the  epicentre,  suffered  hardly  at  all.  The  result  is  that  area  b 
assumes  on  the  map  a  curiously  crescentic  shape,  the  pleistoseismic  area  (a) 
lying  within  the  hollow  of  the  crescent,  one  horn  of  which  trends  ISO  miles 
south-eastward  parallel  with  the  strike  of  the  mountain-ranges,  while  the 
other  horn  trends  130  miles  south-westward  perpendicular  to  the  strike  of  the 
mountain-ranges. 

The  velocity  of  propagation  of  the  earthquake,  assuming-  that  it  started 
at  6-9  or  6T0  a.m.  at  Dharamsala,  and  seeing  that  the  first  vibration  was 
registered  by  the  seismographic  instruments  at  Calcutta  at  650  a.m.,  must 
have  been  about  26  miles  a  minute,  or  2,296  feet  per  second.  But  this  does 
not  tally  with  the  Bombay  record,  which,  allowing  for  difference  in  time- 
reckoning,  would  make  the  velocity  work  out  at  2-65   miles  per  second. 

There  seems  to  be  no  doubt  that  this  disturbance  falls  within  the  cate- 
gory of  tectonic  earthquakes,  and  is  not  a  simple  uniaxial  earthquake,  but 
a  biaxial  one;  that  is,  being  originally  uniaxial,  it  underwent  in  its  north- 
western portion  a  westward  deviation.  The  focus  probably  lay  along  the 
great  fault-line  which  brings  the  Tertiary  rocks  of  the  Outer  Himalaya> 
plump  against  the  rocks  that  form  the  core  of  the  Central  Himalayas.  The 
first  shock  was  succeeded  by  numerous  less  violent  shocks,  both  on  the  same 
and   on   the   following   day. 

In  the  early  days  of  April,  1904,  (from  the  2nd  to  the  6th)  earthquakes 
took  place  in  Southern  India,  in  the  area  of  the  Deccan  massif.  There  is 
however,  no  trustworthy  ground  for  connecting  these  with  the  Kangra 
earthquake,  and  Ongole,  where  they  were  chiefly  observed,  is  known  as  a 
seismic  centre,  about  three  earthquakes  taking  place  there  every  year  on 
an   average.  L.  L.  B. 


SEISMICITY  OF  THE   SOETHEEX   AXLES. 

(1)  Lea    Au'l><   meridionales    sismiques.      Jiy    F.    de    Montesscs    de    Ballore. 

Hull,  til,  ,l.  h,  Soi-ii'/i '■  h,liji  dt  Geologic,  <!•  Paliontologii  et  d' Hydrologie,  1904, 

vol.  xviii.,  Mtmoires,  pages  79-105  and  L  plati  ;  and 
(2 1  Sur  les  Tremblements  dt    Tern   des  Andes  m6ridionales.     By  F.  de  Montessus 

de  Ballore.     Comptes-rendus  hebdomad 'aire*  </•  -  Stance*  <h  /'Acadcmi,    des 

Sciences,  1904,  col.  cx.rxc/ii.  fiaije.i  106-108. 

The  author  has  profited  by  the  recent  publication  of  Dr.  Friedrich  Goll's 
catalogue  of  the  Chilian  earthquakes  to  recast  his  own  earthquake-hiap  of  the 
Southern  Andes.  From  the  seismological  point  of  view,  the  southernmost  pro- 
vince  of  Peru,   Arequipa,    is   inseparable    from    the   northernmost    province    of 
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Chile,  Arica;  and  thus  the  area  studied  by  the  author  extends  along  the  western 
Banks  oi  the  Andes  from  16°  to  56°  south  latitude,  along  2.500  miles  of  the 
Pacific  coast-line.  In  thai  region,  the  Andes  represent  the  dislocated  and 
shattered  rim  oi  an  uplifted  slah  of  the  earth's  crust:  on  the  east,  this 
slah  was  merely  flexured;  wherefore  high  relief  and  steep  slopes  are  charac- 
teristic of  the  Pacific  side  of  the  range,  and,  with  one  single  exception, 
-  ismic  disturbances  are  confined  to  that  side.  Even  so,  they  occur  only 
where  the  above  conditions  hold  good,  between  the  summits  of  the  range 
and  the  isobathic  contour  of  L'i.L'OO  feet.  This  isobath,  running  parallel  and 
near  to  the  coast,  represents  the  base  of  the  Cordillera,  which  may  be  regarded 
-  submerged  to  about  one-third  of  its  total  altitude.  At  Valparaiso,  the 
only  point  where  this  isobath  actually  touches  the  shore,  there  is  a  notable 
ccentuation  of  the  seismic  phenomena.  The  southern  pampa  of  Tamarugal, 
the  Antofagasta  desert,  and  the  northern  pari  of  Atacama,  in  fact,  nearly 
whole  nitrate-region,  correspond  to  a  broadening  of  the  chain  into  a 
series  oi  steps:  and  here  a  corresponding  diminution  of  the  seismic  pheno- 
mena i>  observable. 

Within   the   great  belt,    mapped   by   the   author,    seven    separate   regions   of 

seismic  instability  are  recognized,  comprizing  120  epicentres,  with  S.027  recorded 

ks.      To  these  seven  must  be  added  an  eighth — the  neighbouring  belt  of 

ni.  where  at  least  28  submarine  shocks,  not  simultaneously  recorded  on  the 
adjacent  land,  have  been  observed.  The  annual  frequency  of  shocks  within  the 
entire  area,  calculated  from  the  records,  amounts  to  162,  a  figure  which  is 
probably  much  too  small.  The  fact  that  a  large  proportion  of  the  earthquakes 
appear  to  have  originated  between  the  coast  and  the  isobathic  contour  of  13.200 
confirms  the  inference  of  a  causal  connection   with  the  tremendous  line 

fracture  along  which  the  Andes  were  being  upheaved,  from  Jurassic  until 
late  Tertiary  times.  "We  may  note,  too,  the  gradual  eastward  slope  of  the 
Andes  to  Bolivian  and  Argentine  territory,  which  includes  regions  of  infinitely 
greater  seismic  stability  than  those  just  considered.  The  great  movement 
of  upheaval  appears  to  have  ceased  sooner  in  the  south  than  in  the  north, 
and  was,  in  any  case,  of  less  magnitude  in  the  south,  as  witness  (1)  the  lower 
altitudes  of  the  Cordillera  in  the  Magellanic  region,  coincident  with  a  com- 
parative shallowing  of  the  sea;  and  (2)  the  marked  southward  diminution 
of  normal  instability  from  ATalparaiso  to  Puerto  Montt  (the  seismic  disturb- 
ances of  Talcahuano  and  Valdivia  must  be  regarded  as  assuming  an  ex- 
ceptionally paroxysmal  character).  From  the  latitude  of  Talco  onwards  seismic 
movements  practically  cease  until  Cape  Horn  is  reached.  The  change  in 
direction  of  the  mountain-range  takes  place  gradually,  and  without  any 
particular  dislocation,  so  that  earthquakes  are  not  more  frequent  at  Arica 
than  in  a  belt  of  some  180  miles  on  either  side  of  the  coast-line,  and  they 
are  less  frequent  at  Tacna  than  inland.  There  is  no  trustworthy  evidence  in 
favour  of  the  hypothesis  that  the  slow  upheaval  of  the  Andes  is  still  going 
on. 

The  main  conclusions  are  that  (1)  the  earthquakes  which  take  place  in 
the  Southern  Andes  are  the  ultimate  and  indirect  result  of  the  uplift  of  the 
chain  and  the  accompanying  dislocations.  This  is  the  more  evident  that 
they  are  unknown  in  Patagonia,  the  Pampan  strata  of  which  prove  by  their 
horizontality  the  greater  remoteness  in  time  of  a  check  in  the  ascensional 
movement  of  the  Cordillera  in  that  region  ;  (2)  a  perfect  analogy  is  trace- 
ible  between  the  tectonic  phenomena  in  the  South  Andean  belt  and  those 
which  have  given  rise  to  seismic  instability  along  the  southern  flanks  of 
the  Himalayas  :   along  these,  too,  a  whole  continent,  the  ancient  Gondwanian 


TRANSACTIONS   AND  PERIODICALS.  23 

continent,  sank,  the  difference  being  that,  in  India,  the  great  fracture-line 
is  masked  by  the  enormous  alluvial  accumulations  of  the  Indo-G angetic  plain. 
Just  as  Bolivia  and  the  Argentine,  so  is  Tibet  a  region  of  comparative 
seismic  stability;  (3)  all  the  facts  observed  show  that  all  degrees  of  seismic 
instability  are  compatible  with  either  the  presence  or  the  absence  of 
volcanoes,  with  either  active  or  extinct  vulcanicity.  Once  more  it  is  seen 
that  the  two  orders  of  phenomena  are  completely  independent  of  each  other, 
both  in  time  and  space;  and  (4)  it  may  be  noted,  however,  that,  in  the 
Southern  Andes,  as  in  the  Caucasus  and  other  mountain-regions,  seismic 
instability  reigns  at  the  base  of  the  rim  of  the  upheaved  belt,  and  volcanic 
activity   at   its   summit. 

Statistics  are  given  of  earthquakes  and  tidal  waves,  as  also  a  catalogue 
of  annual  frequencies  of  earth-tremors,  from  the  year  1811  to  1902  inclusive, 
in  the  area  with  which  the  two  papers  especially  deal.  L.  L.  1!. 


SEISMICITT  OF  THE  CARIBBEAN   AREA. 

Les  Relation*   sismico-giologiques   de    la    M4diterran4t     antillu  nm .       By    F.     dk 

Montkssus  i>k  Bam. ore.  Memorias  <l<  la  Sociedad  cientifica  "Antonio 
AhaJp,''  1904.  vol.  xix.,  pages  351-373  and  1  plate. 

The  sea  to  which  the  author  applies  the  name  of  the  "  Antillean  Medi- 
terranean "  is  bounded  by  the  Greater  and  Lesser  Antilles  on  the  north 
and  east,  by  Venezuela  and  Colombia  on  the  south,  and  by  Central  America 
on  the  west.  Its  margins  especially,  if  we  except  the  western  side,  have 
been  frequently  devastated  by  earthquakes  of  great  violence,  some  of  which 
have  proved  almost  as  destructive  as  the  terrible  catastrophe  that  over- 
whelmed St.  Pierre  de  la  Martinique  in  1902.  The  broader  aspects  of 
the  geology  of  the  region  are  now  becoming  pretty  well  known,  and 
the  author  here  sets  forth  the  results  of  an  investigation  iuto  the  connection 
between  its  chief  geographical  and  geological  features  and  the  distribution 
of  seismic  instability  within  this  region. 

Use  has  been  made  of  the  records  of  no  less  than  3,416  earthquakes, 
which  have  been  traced  to  169  terrestrial  epicentra.  The  region  is  divisible 
into  five  distinct  areas,  the  first  to  be  dealt  with  being  that  of  the  Bermudas 
and  the  Bahamas.  The  geological  structure  of  these  two  groups  of  islands, 
despite  the  great  distance  that  separates  them,  is  sufficiently  similar  to 
permit  of  their  correlation.  Xo  considerable  change  of  level  has  taken 
place  there  since  the  year  1609,  but  submarine  shocks  have  been  noted  all 
around  the  Bermudas.  Such  earthquakes  as  have  been  recorded  are  of 
low  intensity,  and  their  origin  may  be  sought  as  far  back  in  geological 
history  as  the  age  following  on  the  close  of  the  Tertiary  era. 

The  Bahamas,  poised  on  the  very  edge  of  a  great  submarine  slope 
going  down  to  depths  of  16,200  feet  and  more,  are  the  fragmentary  remnants 
of  the  prolongation  of  the  vast  Tertiary  plain  of  Florida,  from  which  they 
were  split  off  at  a  comparatively  recent  period,  although  the  author  remark- 
that  the  work  accomplished  by  the  reef-building  corals  "  is  tending  to  recon- 
stitute territorial  unity."  We  cannot  point  to  any  seismic  phenomenon  proper 
to  the  Bahamas;  and,  in  fact,  they  constitute,  in  company  with  the  mainland 
areas  of  Florida  and  Yucatan,  an  area  of  quite  uncommon  seismic  stability. 
The  key  to  this  is  found  in  the  absence  of  geologically  recent  dislocations  in 
the  area. 
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The  second  group  includes  the  Greater  Antilles:  Cuba,  Jamaica,  Haytir 
Puerto  Rico,  and  the  Virgin  islands,  forming  the  northern  margin  of  the 
Caribbean  sea.  With  the  exception  of  Cuba  (the  two  extremities  of  which 
alone  are  seismically  unstable),  all  these  islands  have  been  visited,  at  one 
time  or  another,  by  great  seismic  catastrophes,  and  the  frequency  of  fairly 
serious  earthquakes  1^  considerable.  These  islands  exemplify  iu  the  very 
highest  degree  the  geophysical  conditions  which  are  associated  along  so 
many  shore-lines  with  great  seismic  instability:  namely,  oceanic  abysmal 
areas,  the  result  of  subsidi  ace  it  no  very  remote  period,  margined  by  the 
precipitous  walls  of  an  ancient  and  partly  dismantled  mountain-range,  which 
is  itself  abutted  on  the  other  side  by  more  recent  sedimentary  formations. 
Secondary  and  Tertiary;  these  were  thrust  up  against  the  range  as  a 
consequence  of  its  upheaval,  the  counterpart  of  the  submarine  subsidence. 
The  earthquakes  are  the  indirect  results  of  these  gigantic  movements,  and 
are  directly  connected  with  the  dislocations  caused  by  these  movements 
within  the  ancient  mountain-range  aud  the  contiguous  sedimentary  forma- 
tions. The  upheaval  is  presumed  not  to  date  farther  back  than  the  end  of 
tlie  Miocene  period.  These  great  vicissitudes  of  the  northern  margin  of  the 
Caribbean  sea  were  unattended  by  volcanic  phenomena,  and  here  we  have  again. 
an  example,  of  the  mutual  independence  of  vulcanicity  and  seismicity.  Their 
common  origin  is  not  thereby  excluded;  but,  as  different  consequences  of  the 
same  causes,  they  may  occur  in  conjunction,  and,  equally,  they  may  not. 

The  third  group  formed  by  the  Lesser  Antilles,  closes  in  the  Caribbean 
sea  on  the  east  by  an  almost  unbroken  chain  of  islands  (most  of  which  are  of 
volcanic  origin),  describing  a  curve  which  is  slightly  concave  westward. 
They  are  closely  margined  by  the  isobath  of  6,600  feet,  which  opens  out, 
however,  northward ;  while  the  isobath  of  13,200  feet  is  185  miles  distant 
on  the  Caribbean  side,  and  95  miles  distant  and  more,  on  the  Atlantic  side 
of  them.  These  soundings  show  that  here  is  a  long  and  narrow  ancient 
ridge,  which  in  Secondary  times  was  connected  with  the  South  American 
continent  and  emerged  above  sea-level,  with  the  exception  of  two  straits, 
respectively  north  and  south  of  Martinique.  Volcanic  activity  has  had  much 
to  do  with  the  building  up  of  the  Lesser  Antilles,  but  in  most  of  them 
has  now  reached  the  solfataric  stage,  and  the  phase  of  massive  lava-flows  may 
be  regarded  as  having  generally  come  to  an  end  therein.  Thanks  to  the 
diversity  of  earth-movements  in  this  area — very  recent  upheavals,  less  recent 
-uli-idences,  etc.,  the  islands  are  in  a  condition  of  extremely  unstable 
equilibrium,  although  the  geological  vicissitudes  which  they  have  undergone 
are  not  comparable  in  magnitude  witli  those  through  which  the  Greater 
Antilles  have  passed.  The  latter  islands  are  of  solid  build  in  comparison 
with  the  Lesser  Antilles,  which  are  so  largely  made  up  of  volcanic  ejectamenta 
heaped  up  confusedly  without  much  cohesion:  hence  the  earthquakes  that 
shake  the  Greater  Antilles  are  probably  in  reality  much  more  violent  than 
those  which   are  sufficient   to  bring  devastation  to  the  Lesser. 

It  is  noticeable  that,  during  the  four  centuries  that  have  elapsed  since 
Columbus  set  foot  in  the  West  Indies,  few  really  submarine  shocks  have 
been  recorded  in  the  Caribbean  sea.  The  tidal  waves  that  have  been  recorded 
in  Jamaica,  Hayti,  on  the  southern  coast  of  Puerto  Rico,  and  around  the 
Virgin  islands,  are  presumably  due  to  shocks  propagated  from  epicentra 
very  near  the  coast,  if  not  actually  terrestrial.  Like  the  Western  Medi- 
•'  rranean,  the  bottom  of  the  Caribbean  sea  is  apparently  a  region  of  perfect 
seismic  stability.     Easl   of  the  Lesser  Antilles,  however,  numerous  submarine 
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shocks  have  been  observed  extending  far  out  into  the  Atlantic,  and  the 
southern  half  of  that  archipelago  is  especially  affected  by  tidal  waves.  The 
more  one  considers  the  tacts,  the  more  the  contrast  between  the  Greater 
and  the  Lesser  Antilles  becomes  evident;  and  the  latter  islands  are  seen 
to  be  the  western  rim  of  a  seismically  unstable  region,  the  eastern  boundary 
(if  which    may  lie   well   beyond  40°  west   longitude. 

The  fourth  area  includes  Venezuela  and  Lower  Colombia,  extending  from 
the  islands  of  Tobago  and  Trinidad  to  the  isthmus  of  Darien.  Seismically. 
perhaps,  the  least  unstable  portion  is  Lower  Colombia,  while  between  Spanish 
Town  and  Cumana  stretches  a  belt  of  extreme  instability.  Highly  unstable. 
too,  are  the  Caracas  massif  and  the  Sierra  de  Alerida,  while  the  great 
Jurassic,  Cretaceous  and  Tertiary  plain  of  the  Llanos  is  characterized  by 
almost  complete   immunity   from  earthquakes. 

The  fifth  area,  covering  the  eastern  coast  of  Central  America,  is  one  of 
seismic  stability,  contrasting  sharply  with  the  western  coast  which  is  fre- 
quently devastated  by  earthquakes.  In  pre-Cretaceous  times,  Central  America 
formed  a  group  of  islands,  separated  from  each  other  and  from  the  northern 
and  southern  continents  by  the  three  straits  of  Darien,  Panama  and 
Tehuantepec.  A  movement  of  upheaval  turned  these  straits  into  isthmuses 
at  the  very  time  when  the  Greater  Antilles  were  being  broken  up  by  an 
inverse  movemeut  of  subsidence. 

The  memoir,  the  dominating  idea  of  which  appears  to  be  the  demon- 
stration of  the  connection  between  earthquakes  and  the  tectonics  ot  the 
region  in  which  they  occur,  is  accompanied  by  a  catalogue  of  the  169 
epicentres  previously  mentioned  and  the  shocks  traceable  to  them,  as  also 
;.  li-t  of  the  submarine  shocks  observed  in  the  Western  Atlantic,  etc. 

L.  L.  B. 


SEISMICITY    OF   THE   ISLAND    OF    AMBON.    DITCH    LAST    INDIES. 

1     Geologische  Beschrijving  van  Ambon:  Aardbevingen  U  Ambon.      By  Dr.  R.  D. 

M.    Verbeek.      Jaarboek   '■"/<   het    Mijnwezen    >n    Nederlandsch    Oost-Indie, 

1905,  vol.  xxxiv.,  Wetenschappelijk  G  ages  264-3<  8,  at- d  9 plates. 

■2     Tremblements  d\    Tern   <i  Ambon.      By  Dr.  R.  D.   M.  Verbeek.     D-scription 

gdologiqtu    dt       /      -    Imbon,    1905  'French  edition  of  the  Jaarboek  van  het 

Mijnwezen     in     Nederlandsch     Oost-Indie,     rol.     exxiv.,      lYetenxchappelijk 

Gedeelte),  pages  278-323  with  6  tht  text,  and  ~>  diagram*  "»,/  maps. 

Premising  that    Batavia    is    the  only   locality    in    the   Dutch    East    Indies 

where   proper  seismographic   instruments   are   available   for  the    recording   of 

earthquakes,   the  author  points  out  that   reports   in   any  wise  detailed  as  to 

the    shocks    felt    in    the    island    of    Ambon    are    practically    confined    to    the 

mosl    violent  earthquakes,  such  as   have  wrought  havoc  in   districts  inhabited 

by    Europeans.     Little    is    known    regarding   the    numerous    shocks    to    which 

the  island  was  subject  in  remote  ages,  but  from  the  data  that  he   has  been 

able  to   collect,   the  author   deduces   one   important   conclusion,    namely,    the 

recurrence  of  two  categories  of  earthquake  in  Ambon;   in  the  first  t^e  shocks 

travel    from    north-east    to    south-west,    while    in    the    second    thev    take    a 

direction    all    but    perpendicular    to    the    first.     In    this   connection    lie    lavs 

stress  on   the  fact,  that,   unlike   "  volcanic  earthquakes,"  wherein   the   motion 

usually  starts  from  a  single  point,  the   Ambon  shocks   are   purely    "  ' 

earthquakes,"    wherein    the    motion    starts    from    several    points    or    from     a 

plane,  the  originating  cause  being  dislocation  and  sagging  along  fault-lines. 

A   catalogue   is  given  of  the   earthquakes   recorded   in   the   island    and  in 
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the  neighbouring  seas,  from  the  year  1629  down  to  October  13th,  L903.  Full 
descriptions  are  given  of  the  mosl  notable  of  these,  namely,  the  earthquakes 
of  L644,  1671,  lt;7f.  1754  and  1835,  abridged  from  the  accounts  of  various 
authorities  named  by  the  author;  and  hie  then  proceeds  to  describe  the 
disastrous  earthquake  of  January  6th,  1898,  into  which  he  was  commissioned 
to  enquire  about  two  months  after  the  event.  Lapses  of  memory  and  want 
of  precision  in  observing  (acuity  probably  account  for  the  conflicting-  evidence 
which  he  received  from  various  eye-witnesses ;  but  he  was  enabled  to  check 
and  to  correct  it  to  some  extent  by  means  of  the  investigations  which  his 
colleague  (Mr.  Koperberg)  and  himself  carried  out  on  the  spot.  No  fore- 
shocks  seem  to  have  been  noticed  before  the  fatal  day.  but  a  few  "  up-and- 
down  "  shocks  were  felt  at  about  half-an-hour  after  noon,  three-quarters 
of  an  hour  before  the  principal  shock.  Devastation  was  greatest  in  a  belt 
some  '_'.'  to  2|  miles  broad,  stretching-  across  the  island  from  north  to  south. 
The  havoc  wrought  at  Wakal  (on  the  northern  coast  of  the  Hitn  district) 
and  at  the  town  of  Ambon  (on  the  northern  coast  of  the  Leitimor  peninsula) 
was  considerable;  it  was  along  the  line  joining  those  two  places  that  the 
disturbance  was  most  violent,  the  shock  being  felt  with  ever-decreasing 
intensity  in  proportion  to  the  distance  at  which  the  observer  was  stationed 
east  or  west  of  that  line.  Great  landslips  were  found  to  have  taken  place  in 
uninhabited  portions  of  the  Hitn  district,  and  also  between  Ambon  city  and 
Eupang  bay  on  the  southern  coast.  In  tins  latter  area,  the  slips  of 
•  Quaternary  strata  and  decomposed  granite  were  sufficient  to  make  many 
of  the  roads  impracticable;  but,  all  the  same,  the  devastation  was  not  so 
great  as  in  the  north,  owing  doubtless  to  the  fact  that  the  superficial  deposits 
are  here  underlain  by  a  granitic  massif.  We  see  then,  that  unlike  the  circle 
or  ellipse  with  which  seismologists  are  familiar  in  so  many  other  earthquakes, 
the  form  of  the  pleistoseismic  area  in  this  case  was  merely  that  of  a  long, 
comparatively  narrow  band,  another  indication  of  its  tectonic  origin.  It  was, 
in  fact,  due  to  fresh  dislocation  along'  a  pre-Cretaceous  fault-fissure,  which 
extends  right  across  the  island  from  Eupang  bay  to  Wakal  (where  the  effects 
of  the  shock  were  most  felt),  and  probably  farther  still,  by  Piru  bay  to 
Little  Ceram.  The  epicentrum  lay  somewhere  below  Wakal,  or  a  little 
fo  the  north  of  it,  and  the  direction  of  travel  is  shown  to  have  been  from 
north-west  to  south-east.  In  Ambon  city,  a  great  many  buildings  were 
destroyed  and  no  less  than  441  persons  were  buried  beneath  the  ruins,  141  of 
whom  perished.  It  was  then  proposed  to  move  the  seat  of  government 
to  Amahei,  a  plain  only  a  few  feet  above  sea-level,  on  Elpaputi  bay,  in 
Ceram.  The  author  was  fortunately  successful  in  impressing  the  officials 
with  the  disadvantages  of  this  course;  for,  on  September  30th,  1S99  (that 
is,  some  18  months  later),  a  great  portion  of  Amahei  was  overwhelmed  by 
a   tidal  wave,  and  350  persons  were  drowned. 

In    addition    to    the    principal    shock,    secondary    shocks    took  place,    the 
pleistoseismic  areas  of  which,  are  mapped  out  as  belts  extending  from   west  to 

.  along  the  northern  and  southern  coasts  of  the  island.  Many  buildings 
were  destroyed  or  damaged,  but  no  mention  is  made  of  injury  to  life  or  limb. 
These  secondary  shocks  are  traced  to  fault-line-  which  run  near  both  coasts, 
more  or  less  perpendicular  to  the  Ambon-Wakal  fault.  It  should  be  men- 
tioned, in  regard  to  the  principal  earthquake,  that  a  vertical  motion  (much 
more  vioh  nt  at  Wakal  than  at  Ambon  city)  was  superadded  to  the  horizontal, 
undulatory  motion.  The  only  portion  of  the  neighbouring  seas  where  the 
I  he    omenon  made  itself  felt,  and  then  but  feebly,  was  Ambon  bay. 

!  .  I..  B. 
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OEIGIN  OF  COAL.   SPONTANEOUS  COMBUSTION   AND  FIEF-DAMP. 

Miniges  Neut  iiber  dit  Entstehung  der  Mineralkohlen  undihn  Selbstentzilndung,  sowi* 
iiber  dit  Schlagwetterexplosioven.  By  F.  Janda.  Oaterreichiacht  Zeitachrift 
fur  Berg-  mid  HiUtenweaen,  1903,  vol.  li.,  pages  326-329,  344-346,  355-359, 
376-377  wnd  388-391. 

Coal  is  a  rock  of  organic  origin,  containing  oxygen,  carbon,  hydrogen, 
and  other  constituents.  If  air  be  admitted  to  vegetable  substances,  when 
at  a  high  temperature,  they  take  up  oxygen  and  are  gasified ;  and  if  heat 
be  applied  without  air,  as  in  a  retort,  the  hydrogen  and  oxygen  are  driven 
out,  and  the  carbon  remains.  This  process  is  known  as  dry  distillation, 
and  in  this  way  coal  has  been  formed  from  land-  and  water-plants,  especially 
the  latter.  The  clay-slates,  containing  mica  and  potash,  afforded  a  rich 
soil,  and  the  moisture  in  the  air  fostered  the  growth  of  the  plants.  As  the 
more  perishable  decayed,  they  furnished  nitrogen  to  plants  of  higher  organi- 
sation such  as  Sigillaria  and  Lepidodendra,  in  which  the  Coal-measures 
are  rich.  A  subtropical  climate,  with  a  temperature  of  68°  to  77°  Fahr. 
seems  to  have  been  universal,  and  an  atmosphere  charged  with  carbon 
dioxide  and  water-vapour.  To  secure  this  moderate  and  equally  diffused 
warmth,  it  has  been  supposed  that  the  climate  was  independent  of  the  earth's 
position  towards  the  sun,  and  that  the  inclination  of  its  axis  was  not  so  con- 
siderable as  it  is  now.  This  luxuriant  vegetation  was  probably  transformed 
into  coal  in  its  original  position.  In  the  Secondary  or  Liassic  era,  forming 
the  transition  between  the  Primary,  when  stone  coal,  and  the  Tertiary,  when 
brown  coal  and  lignite  were  produced,  the  flora  is  chiefly  coniferous.  The 
land  passed  from  a  marshy  to  a  dry  condition,  and  hills  and  valleys  appeared. 
In  the  Tertiary  age,  there  was  little  extension  of  the  coal-measures.  The 
atmosphere  seems  to  have  been  charged  with  marsh-gas,  causing  frequent 
conflagrations.  During  this  period,  sandy  and  argillaceous  strata  were 
deposited,  between  which  brown  coal  is  chiefly  found,  usually  in  folds  that 
had  been  swept  over  by  currents  of  fresh  water. 

When  air  reaches  a  dead  plant,  and  it  cannot  lie  gasified  by  oxidation, 
a  substance  known  as  humus,  containing  carbon  and  lime,  is  developed 
inside  the  plant-cells.  Humus  is  found  in  peat,  and  it  is  in  the  growth 
of  peat,  in  which  bubbles  of  carbon  dioxide  and  marsh-gas  rise  to  the  surface 
of  bogs  and  burst,  that  the  formation  of  coal  may  still  be  studied.  In  the 
process  of  carbonization,  the  gases  of  marsh-plants,  hydrogen,  oxygen  and 
their  compounds,  were  driven  off,  and  this  is  still  going  on  in  coal-mines; 
in  the  later  brown  coal-seams,  carbon  dioxide,  and  in  the  earlier  stone 
coal-seams,  marsh-gas  was  liberated.  Upon  this  fossil  and  carbonized 
vegetation,  strata  of  clay  and  sandstone  supervened,  heat  was  generated, 
the  pressure  was  high,  the  water  rapidly  driven  out,  and  dry  distillation 
with  decomposition  took  place.  The  slower  the  process,  the  poorer  was  the 
coal  in  oxygen  and  hydrogen,  and  the  richer  in  carbon.  Geological  iqjheavals, 
dislocations,  faults,  etc.,  caused  different  degrees  of  carbonization,  and  where 
the  pressure  was  greatest  the  coal  was  converted  into  anthracite.  Bituminous 
coal  is  of  later  formation,  and  brown  coal  still  more  recent.  The  quality  and 
heating  value  of  the  latter  varies  greatly,  showing  that  it  was  carbonized 
at  different  stages,  but  all  brown  coal  is  low  in  carbon,  and  contains  a 
high  percentage  of  water  and  ash.  Lignite,  the  latest  of  all  coal,  still 
retains  its  woody  structure. 

The  origin  of  coal  and  peat  has  been  ascribed  to  fermentation,  and  a 
certain   similarity  in  the   process   of  generating  alcohol   and   stone-coal,   and 
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in  the  products,  has  boon  pointed  out .  The  writer  considers  that  this 
applies  only  to  the  earlier  stages  in  the  formation  of  coal,  and  that  the 
temperatures  attained  are  too  high  to  allow  of  the  working  of  fermentation- 
agents. 

The  spontaneous  combustion  of  coal  cannot  take  place  without  heat,  and 
the  presence  oi  oxygen  or  air,  and  the  process  of  generating  the  one  and 
absorbing  the  other  is  known  as  oxidation.  Heat  is  a  movement  of  atoms 
and  molecules,  increasing  their  distances  from  each  other,  and  the  marsh-gas, 
carbon  dioxide  and  nitrogen,  enclosed  in  the  pores  of  the  coal,  are  liberated. 
Pyrites,  in  the  coal,  also  favours  spontaneous  combustion.  It  is  oxidized 
into  sulphurous  and  sulphuric  acids,  the  heat  developed  by  chemical  action 
dries  and  heats  the  coal,  and  if  air  be  admitted  it  ignites  and  bxirns. 

Coal  absorbs  atmospheric  air,  condenses  it,  and  increases  in  weight; 
while,  if  disintegration  continues,  the  weight  falls,  carbon  dioxide  and  hydro- 
gen are  set  free,  and  the  heating  value  of  the  coal  is  reduced.  The  capacity 
of  a  given  coal  for  spontaneous  combustion  may  be  determined  by  the 
amount  of  bromide  with  which  it  is  able  to  combine.  The  chief  substances 
in  the  coal  which  contribute  to  combustion  by  their  readiness  to  unite  with 
oxygen  are  the  hydrocarbons,  and  the  oils  produced  during  natural  decom- 
position. 

The  Societe  Beige  de  Geologie,  do  Paleontologie  et  d'Hydrologie  has 
directed  special  attention  to  the  study  of  gases Jn  mines.  The  laws  governing 
the  periods  of  explosions  of  fire-damp  have  received  considerable  notice,  and 
it  has  boon  jiroved  that  seismic  disturbances  precede  issues  of  fire-damp  or 
mine-gas.  It  is  the  mine-gas  in  the  pores  of  the  coal,  set  free  when  the 
barometric  pressure  is  low,  that  constitutes  a  serious  danger  to  the  miner, 
and  requires  careful  stiidy.  E.  M.  D. 


A  RECENT  FORMATION  OF  THE  CANNEL-COAL  TYPE. 

rezenti  orgaiwgem  ScMamm-Bildung  des  Gannelkohlen-Typus.  By  H. 
Potonie.  Jdhrbuch  <h  r  Koniglich  Preussischen  Geologischen  LartdesanstcUt 
und  JSergaJcademii  ".»  Berlin,  1904,  vol.  xxiv.,  page*  405-409. 

In  the  neighbourhood  of  the  Neuwarper  see,  an  arm  of  the  landlocked 
ytettiner  haff,  lies  the  Ahlbeek  marsh,  an  ancient  lake,  in  part  silted  up,  in 
part  artificially  drained.  There  is  here  a  typically  "  shaly  peat,"  consisting 
chiefly  of  the  compressed  remains  of  aquatic  organisms,  both  animal  and 
vegetable.  The  animal-remains  are  predominantly  crustacean,  and  among 
the  plant-remains,  contrary  perhaps  to  expectation,  bacillariacese  are  com- 
paratively infrequent.  The  author  proposes  to  distinguish  a  formation 
of  this  kind  from  the  ordinary  true  peat  by  the  designation  of  faulschlamm, 
which  is  hardly  translatable  into  English  except  by  a  paraphrase,  as  it 
conveys  the  idea  both  of  decomposition  or  rotting  away  and  of  muddy  or 
Blimy  deposit. 

Dredging  along  the  Neuwarper  see,  to  the  point  whore  it  debouches  into 
tin  Stettiner  haff,  revealed  everywhere  the  presence  of  a  deposit  of  faul- 
schlamm many  feet  thick;  fishermen  say  that  at  some  points  it  attains  a 
thickness  of  40  feet  or  more.  Microscopic  examination  shows  it  to  be 
essentially  identical  with  the  deposit  above  described  in  the  Ahlbeek  marsh. 
In  fact,  faulschlamm  is  of  very  frequent  occurrence  in  tranquil  waters  (even 
in    bays   along   the   coast)   all   over   Northern   Germany. 

It  may  be  described  as  an  aquatic  autochthonous  deposit,  formed  in 
stagnating  waters,   (nit  of  the  remains   of  the   creatures   that  lived   in   those 
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-waters;  of  course,  mineral  particles,  such  as  grains  of  sand  blown  into 
the  water  by  the  wind,  and  fragments  of  plants  growing  on  the  shore, 
contribute  a  small  quota  to  such  a  deposit.  Its  organic  composition  is 
precisely  that  of  the  Palaeozoic  cannel  and  boghead-coals,  and  of  many 
bituminous  shales.  So  too,  bituminous  limestones  are  of  similar  origin: 
in  the  Ahlbeck  marsh,  below  the  faulschlamm  proper,  occurs  a  calcareous 
deposit   of  faulscMamm-limestoTie.  L.  L.  B. 


THE    FORMATION    OF    PETROLEUM    AND    ITS    CONGENERS. 

Z in- Fray  nach  den  Ur-Materialien  der  Petrolea.  By  H.  Potonie.  Jahrbuchdtr 
Koniglich  Preussischen  Geologischen  Landesanstalt  und  Bergakademie,  1904, 
vol.  xxv.,  pages  342-368,  with  1  figurt  in  tkt  text. 

Pursuing  his  investigations  into  this  subject,  some  of  the  fruits  of  which 
have  already  been  published,  the  author  reminds  us  that  the  chemical 
peculiarities  of  the  products  arising  from  decomposition  pure  and  simple 
taking  place  under  water  are  dependent,  not  only  on  variations  in  the 
process,  but  on  the  original  chemical  character  of  the  decomposed  organisms. 

In  the  case  of  peat-formation  and  analogous  processes  the  residual  pro- 
duct-, very  rich  in  carbon,  are  essentially  compounds  of  carbon,  hydrogen 
and  oxygen,  so  constituted  as  to  suggest  that  they  are  in  a  sense  dehydrated 
carbohydrates.  On  distillation,  they  tend  to  yield  compounds  of  the 
aromatic  group,  such  as  benzol  and  its  congener.-,  while  those  richest  in 
carbon  form  compounds  of  the  paraffin-group. 

In  the  case  of  sapropel,  a  term  of  Greek  derivation  proposed  by  the 
author  to  cover  those  slimes  or  muds  which  ultimately  result  from  the 
rotting-away  in  situ  of  aquatic  organic  material,  the  residual  products  are 
also  made  up  of  carbon,  hydrogen  and  oxygen,  but  are  not  so  rich  in  carbon 
as  those  yielded  by  the  ordinary  process  of  peat-formation,  while 
they  are  richer  in  hydrogen.  On  distillation,  sapropel-deposits  tend  more 
especially  to  yield  compounds  of  the  methane-group  and  naphthenes.  Sapro- 
pel, at  a  later  stage  of  the  memoir,  is  described  as  a  grey-brown,  greenish 
slime,  occurring  in  deposits  which  may  reach  many  feet  in  thickness. 

Wherefore  the  author  ranges  peat-formation  under  the  processes  incident 
to  carbonization,  and  classifies  the  sapropels  as  arising  from  bituminization. 
The  sapropels  are  essentially  primary  deposits,  whereas  many  of  the 
bituminous   rocks    (as   generally  defined)    are    secondary   deposits. 

The  author  had  already  shown  that  the  sapropel  obtained  from  the 
Ahlbeck  swamp,  near  Ludwigshof  in  Pomerania.  is  not  a  haeillarian  mud, 
but  is  predominantly  of  animal  and  partly  of  vegetable  origin  (a  zoophyto- 
genic  rock);  and  he  now  sets  himself  to  prove  that  both  animal  organisms 
and  aquatic  plants  (especially  algae  rich  in  oil)  are  essential  factors  in  the 
initiation  of  a  petroliferous  deposit.  He  lays  stress  mi  the  fact  that  cata- 
strophic destruction  of  organic  life  need  not  be  postulated,  to  account  for 
the  known  reservoirs  of  natural  oil ;  but  that  the  everyday  continuous  pro- 
cesses of  nature  yield  a  quite  sufficient  amount  of  the  primary  material 
of  petroleum — which,  in  itself,  is  a  secondary  deposit.  In  addition  to  "sapro- 
pel "  he  proposes  the  use  of  the  terms  "  saprocoll,"  "  saprodil,"  and  "  sap- 
anthrakon."  the  two  last-named- referring  to  fossil  sapropels,  such  as  cannel- 
coal,  bituminous  shales,  etc.  Definitions  of  these  terms  are  given  in  a 
succinct  form.  Some  authors  believe  that  petroleum  can  only  be  derived 
from  salt-water  organisms,  but  this  opinion  is  shown  to   be  erroneous. 

L.  L.  B. 
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GRAPHITE   IN    THE   POCHLARN    (i  KANULITE.    LOWER    AUSTRIA. 

Graphii  im  Gramdit  bti  Pm-h/urii.  By  Alois  Si<;mum>.  Tsrhnmuk's  Minera- 
logisch  "ml  Petrographischt  Mittheilungen,  1 1104.  new  series,  rol.  xxiii.,  pages 
406  4i  i!t. 

Until  now,  the  belief  lias  prevailed  that  the  occurrences  of  graphite  in 
Lower  Austria  an-  confined  to  certain  gneisses  and  the  accompanying  erystal- 
line  limestones;  and  that,  in  particular,  the  granulite-masses  interealated 
among  these  gneisses  are  completely  barren  of  graphite.  Graphite3  however, 
ha-  been  found,  both  in  the  form  of  isolated  flakes  and  in  dust-like  films 
and  aggregates  of  Hakes,  in  a  granulite,  quarried  for  road-metal,  in  a  flat- 
topped,  dome-like  hill,  rather  more  than  li  miles  east  of  Pochlarn,  near  the 
right  bank  of  the  Danube,  and  rising  to  an  altitude  of  330  feet  above  that 
river.  In  place-,  the  graphite  forms  thin,  lustrous  layers  coincident  with 
the  planes  of  schistosity  of  the  rock;  and  sometimes  the  mineral  is  arranged 
in  dendritiform  groupings  (which  recall  the  more  commonly  known  dendri- 
toids  of  manganese),  contrasting  sharply  with  the  white  rock-matrix,  and 
therefore  seen  from  afar.  Similar  dendritiform  aggregations  of  graphite  have 
been  found  in  the  deeper  parts  of  another  granulite-quarry,  rather  less  than 
11    mile-   south  of   Pochlarn. 

The  data  are  adduced  which  have  led  the  author  to  the  conclusion  that 
the  graphite  was  solidified  after  all  the  other  constitutents  of  the  rock 
had    solidified. 

The  graphite  of  Ceylon  also  occurs  in  granulites,  but  the  pneumatolytic 
origin  assigned  by  Dr.  Weinschehk  to  that  mineral  will  not  apply  to  the 
Pochlarn  graphite.  At  Tsheremshanka,  near  Miask,  in  the  Urals,  little 
spheroids  of  graphite  showing  radial  structure  are  disseminated  in  the 
granulites,  and  this  occurrence  resembles  that  of  Pochlarn  in  showing  no 
connection  in  the  form  of  veins  between  the  isolated  "  nests  "  of  graphite. 
In  both  these  localities,  then,  unlike  in  Ceylon,  the  graphite,  though  a 
"  late  arrival  "  as  a  rock-constituent,  appears  nevertheless  to  be  a  primary 
constituent.  L.  L.  B. 


PERMIAN    STRATA    IN    THE    RAKONITZ    COAL-BASIN,    BOHEMIA. 

Z»r  KenrUniss  der  Permschichten  der  Rahonitzer  Steinkohlenablagerung.  By 
Friedrtch  Kat/.er.  Verhandlungen  der  k.  /.-.  geologischen  Reichsanstalt, 
1904,  pages  291-293. 

An  idea  was  prevalent  at  one  time  that  the  line  of  granite-heights  trend- 
ing north-westward,  again-t  which  an  extension  of  the  Rakonitz  Carboni- 
ferous belt  abuts,  marked  a  fault-line  along  which  productive  coal-measures 
might  be  struck  deep  below  the  -urface.  Careful  investigation  falsified  this 
hope: — (1)  A  boring  put  down  about  §  mile  north-east  of  the  village  of 
Klet-cheding  reached,  at  a  depth  of  235|  feet,  a  coal-seam  barely  20  inches 
thick,  and  at  244  feet  was  stopped  in  fine-grained  biotite-granite.  (2)  Another 
boring,  put  down  south-east  of  Pschoblick,  nearer  the  centre  of  the  coal- 
basin,  struck  the  same  coal-seam  at  a  depth  of  295  feet,  and  was  stopped 
in  grey  sandy  clay-slates  at    332^   feet. 

These  borings  proved  that:  (1)  There  is  in  this  area  a  universal  north- 
easterly dip  of  the  coal-bearing  bed-;  (2)  the  basin  in  which  they  lie  is 
itself  inclined  north-eastward,  and  it  is  quite  within  the  bounds  of  possi- 
bility   that    yet    another    coal-sea  in.    now    unproved,    may    be    struck    in    the 
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deepest  part  of  the  basin ;  (3)  the  author's  attribution  of  the  Fschoblick  and 
Kletscheding  measures  to  the  Permian,  or  at  the  oldest  to  the  Perino-Car- 
boniferous  system,  rather  than  to  the  true  productive  Coal-measures,  is  upheld. 
There  seems  to  be  no  doubt  now  as  to  the  Permian  age  of  the  topmost  red 
lied-  "  of  the  western  rim  of  the  Rakonitz  basin.  I..  L.  B. 


URANIUM  PITCHBLENDE-DEPOSITS  OF  ST.   JOACHIMSTHAL, 

BOHEMIA. 

/>•<-  Vorkommen  des  Uranpecherzes  zu  St  Joaehimsthal.  By  J.  Step  andF.  Becke. 
Sitzungsberichtt  der  kaiserlichen  Akademu  d<  r  Wissenseha/ten  [Wie.ii),  1904, 
vol.  cxiii.,  pages  585-618,  with  4  figurt  s  in  tl<<  U  ct  mnl  4  plates. 

The  mining-  industry  of  the  district  occupies  one  of  the  deeply  cut,  north- 
and-south  valleys,  that  are  so  characteristic  of  the  southern  slope  of  the 
Erzgebirge.  On  account  of  repeated  inflows  of  water,  the  most  serious  of 
which  took  place  in  1881,  the  deep-level  workings  of  the  eastern  division 
were  perforce  abandoned,  but  mining  operations  were  continued  until  the 
year  1900,  at  the  higher  levels.  In  the  western  division,  to  which  access- 
is  gained  by  the  Werner  shaft,  the  workings  have  reached  a  depth  of  1,364 
feet  from  the  surface.  In  the  transverse  valleys  of  Diirrnberg  and  Zeileisen- 
grund.  mines  are  also  still  at  work;  while,  in  enumerating  the  mines  which 
are  now  abandoned,  the  authors  mention  that  uranium-ore  was  never  found 
in  any  of  them. 

There  seems  to  be  no  doubt  that  the  St.  Joaehimsthal  ore-deposits  are 
genetically  connected  with  the  granite-intrusions  of  the  Western  Erzgebirge; 
further,  that  the  region  had  been  an  area  of  tectonic  disturbance  before 
the  intrusion  of  the  granite.  The  gneissses  which  form  the  mass  of  the 
Erzgebirge,  east  of  St.  Joaehimsthal,  dip  westward  beneath  mica-schists, 
which  farther  north-westward  again  are  overlain  by  phyllites.  Both 
gneisses  and  mica-schists  are  considerably  folded,  and  of  the  latter  a 
detailed  petrographical  description  is  given.  From  the  economic  point  of 
view,  it  will  suffice  here  to  note  that,  in  contradistinction  to  the  pale,  mus- 
covitic,  frequently  garnetiferous  schists,  poor  in  felspar,  it  is  the  dark, 
biotitic,  felspathic,  rarely  garnetiferous,  often  somewhat  carbonaceous  schists, 
that  are  known  especially  as  the  Joaehimsthal  schists,  and  carry  the 
best  metalliferous  veins.  These  veins  again  are  richer  in  the  soft,  highly 
micaceous  variety  of  the  Joaehimsthal  schists  than  in  the  hard,  "  short- 
!i--ured,"  mica-poor  variety.  The  mica-schists  are  traversed  by  porphyritic 
dykes,  which  are  in  all  probability  apophyses  from  the  Xeudeck  granite-mass. 
To  the  vulcanicity  of  Tertiary  times  are  assignable  the  dykes  of  basalt, 
and  phonolite,  and  the  masses  of  agglomerate  which  further  characterize 
the  district. 

The  metalliferous  veins  are  divisible  into  two  distinct  groups:  (1)  The 
easterly  vein-,  which  .-.trike  about  parallel  with  the  mica-schists j  and  (2)  the 
northerly  veins,  which,  practically  cut  that  strike  at  right  angles.  The 
innumerable  waste-heaps,  characteristic  of  the  outcrops  of  the  first  group, 
bear  witness  to  their  superficial-  wealth,  although  in  depth  they  become, 
with  but  few  exceptions,  barren.  Later  in  date  than  the  porphyritic  dykes, 
tlie  metalliferous  veins  are  nevertheless  undoubtedly  of  earlier  origin  than 
the  Tertiarv   sills   and  lava-flow-. 
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Wherever,  in  the  St.  Joachimsthal  district,  uraniferous  ores  occur,  they 
take  primarily  the  form  of  pitchblende:  the  catalogue  of  other  uranium- 
bearing  minerals  thai  could  be  drawn  up  from  the  district  is,  it  is  true, 
a  varied  one;  bill  these  arc  all  of  secondary  formation,  and  industrially  of 
no  importance.  A  striking  local  characteristic  is  the  invariable  intercalation 
of  uranium-ore  between  quartz  and  dolomite  within  the  veins:  in  many 
cases  there  i~.  moreover,  repeated  interbanding  oi  the  ore  with  the  dolomite, 
and  in  the  immediate  neighbourhood  of  the  ore  the  gangue  is  always  dolo- 
mitic.  The  distribution  of  the  ore  is  very  irregular,  but  there  is  a  general 
tendency  to  enrichment  near  the  foot-wall,  and  impoverishment  near  the 
hanging-wall  of  the  vein.  In  addition  to  dolomite,  the  chief  constituents 
of  the  gangue  are  marly  decomposition-products  of  the  country-rock,  and 
calcspar  and  other  carbonates. 

Premising  that  the  St.  Joachimsthal  ores,  generally  speaking,  belong 
to  the  silver-cobalt  group  of  the  Krzgebirge  complex,  the  authors  point 
out  that  within  this  group  the  cobalt-nickel-arsenic  minerals  are  undeniably 
irlier  formation  than  the  silver-minerals.  The  chronological  relationship 
of  the  uranium-ore  to  these  is  the  more  difficult  to  determine  that  the 
uranium-ore  and  its  concomitants  generally  "  dwell  apart,"  so  to  say,  from 
the  other  ores  of  the  district;  but  such  evidence  as  can  be  traced  shows  that 
the  silver-minerals  were  deposited  after  the  uranium-ore. 

As  to  the  origin  of  the  last-named,  it  appears  to  have  been  deposited  from 
aqueous  solutions  charged  with  carbon  dioxide,  and  the  circumstance  that, 
of  all  the  ores  of  the  district,  it  occurs  the  deepest  down,  points  to  its 
deep-seated  genesis.  If  the  outcrops  of  uranium-ore  be  plotted  out  on  a 
map,  it  will  be  found  that  their  connection  with  the  previously  mentioned 
granitic  intrusion  of  the  Western  Erzgebirge  is  startlingly  apparent. 

L.  L.  B. 


THE   CHBOME-IEOX-OEE   DEPOSITS   OF   DUBOSTICA,   BOSNIA. 

Das  Nebengestein  der  Chromeisenerdagerstatten  l»  i  Dubostica  in  Bosnien,  un<l 
das  Auftreten  von  sekundargebildetem  Ghromit  i<>  demselben.  By  Bruno 
BaumoXrtel.  Tschermak's  Mineralogische  und  Petrographische  Mittheil- 
ungen,  1904,  new  series,  vol.  xxiii.,  pages  395-400,  and  1  plate. 

The  chrome-iron-ores  of  Dubostica.  north  of  Tares  in  Bosnia,  are.  as  in 
so  many  other  localities,  associated  with  serpentines.  These  rocks,  together 
with  gabbros,  diabases,  and  the  corresponding  tuffs,  help  to  build  up  the 
range  of  hills  which  trends  north-westward  from  Kladanj  to  Baujaluka,  over 
a  length  of  82  miles.  They  date  from  a  time  certainly  anterior  to  the  Creta- 
and  are  thought  to  be  of  Jurassic  age,  if  not  older. 

The  author  worked  at  a  collection  of  rock-  and  ore-specimens  sent  to  the 
Eoyal  Mining  Academy  at  Clausthal  from  the  Dubostica  mines.  He  found 
the  chief  minerals  therein,  in  order  of  abundance,  to  be: — Chromite,  rhombic 
and  monoclinic  pyroxene,  olivine,  serpentine  in  various  stages  of  formation, 
bastite,  and  chrome-spinel.  The  chromite  alone  exhibits  occasionally  a 
regular  crystalline  form,  occurring  then  as  well-defined  octahedra  in  per- 
fectly-fresh pyroxene.  This  would  prove  that  the  chromite  was  separated 
out  from  the  magma  before  the  pyroxenes  began  to  solidify.  In  other 
specimen-,  the  chromite  is  in  the  form  of  isolated  crystalline  grains,  which 
finally  increase  in  number  so  much  as  to  form  the  sole  constituent  of  the  rock. 
Tire    monoclinic   pyroxene,    distinguished    from    the    rhombic    by    its    higher 
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■double-refraction,  has  a  fine  green  coloration — a  sign,  to  some  extent,  that 
chromium  is  included  among  its  constituents;  in  fact,  it  turns  out  to  be  a 
chroniium-diopside.  This  pyroxene,  in  course  of  serpentinization.  gives  rise 
to  the  formation  of  chromitc,  which  in  such  cases  is  a  secondary  or  decom- 
position-product, as  distinguished  from  the  primary  chromitc  described  above. 
The  conclusion  to  be  drawn  is  that  both  the  newer  theory  that 
chromite  is  a  mineral  of  primary  origin,  and  the  older,  that  it  is  one  of 
secondary  origin,  are  in  accordance  with  the  facts.  The  rock  in  which 
the  chromite  occurs  in  these  Bosnian  deposits  is  defined  as  a  lherzolite.  and 
the  ore  appears  to  be  there  predominantly  of  primary  origin.         L.  L.  B. 


JANOSITE:    A  NEW     MINEEAL  FEOM  HUNGAEY. 

Uber  eiu  neiies,  wasserhaltiges,  normales  Ferrisulfat,  den  Jdnosit.  lit/  Dr.  Hugo 
Bockh  and  Dr.  Koloman  Emszt.  Foldtani  Kozlony,  1!)0.">,  vol.  xxxv., 
page-i  139-142,  with  Yfigun  in  tin  text. 

The  graphitic  slates  interbedded  among  the  iron-ore  deposits  of  Vashegy, 
in  county  Gbmbr,  are  characterized  by  an  abundant  efflorescence  of  sulphates, 
derived  from  the  decomposition  of  the  sulpiride  of  iron  contained  in  the 
slal  •-.  Among  these  sulphates  is  a  greenish-yellow,  pulverulent  mineral 
which  occurs  in  the  main  cross-cut  of  the  first  level  of  No.  1  shaft  of  the 
mine.  Under  the  microscope  it  is  seen  to  be  made  up  entirely  of  minute 
tabular  crystals  belonging  to  the  rhombic  system,  with  excellent  cleavage. 
As  the  mineral  scratches  selenite,  but  not  calcite,  its  hardness  ranges  be- 
tween 2  and  2/5.  Its  specific  gravity  is  a  little  over  25;  it  is  soluble  in  water, 
and  the  solution  tastes  of  vitriol.  It  loses  some  of  its  water  of  crystalliza- 
tion at  a  temperature  of  212°  Fahr.,  and  the  whole  of  it  at  482°.  Quanti- 
tative analysis  shows  that  it  is  a  hydrated  ferric  sulphate,  corresponding  to 
the  formula,  Fco3(SO  )9HoO,  with  mere  traces  of  alumina.  Chemically,  it 
is  almost  identical  with  coquimbite,  and  approximates  to  quenstedtite,  but 
it  is  widely  different  from  these  in  crystalline  form,  specific  gravity,  colora- 
tion, etc.  Consequently,  the  authors  regard  it  as  a  new  mineral-species,  and 
they  named  it  Janosite,  in  honour  of  Councillor  Janos  Bockh,  Director  of  the 
Eoyal  Hungarian  Geological  Institute.  L.  L.  B. 


ni;i;-DEPOSITS    OF    CEOATIA. 

Dan  Erzreviervon  Beslinac-Trgovt  in  Croat  i<n.  By  J.  Horhager.  Osttm  irhi^-ke 
Zeitschrift  fiir  Berg.-  und  Wuitenwesen,  1903,  rol.  li.,  pages  87-90,  and  104- 
L08,  with  1  illustration  in  th(  text. 

At  Ljubia  in  Bosnia,  the  cone  of  the  Adamusa  mountain  consists  of  brown 
ironstone,  200  feet  thick,  containing  60  per  cent,  of  iron.  It  is  not  worked 
owing  to  the  lack  of  railway-communication,  but  thousands  of  tons  of  slag 
at  the  foot  of  the  mountain  show  that  iron-mining  and  smelting  was  formerly 
a  great  industry  here. 

In  the  Croatian  district  of  Beslinac-Trgove,  -ilver-bearing  galena  was 
worked  before  the  occupation  of  the  country  by  the  Turks,  and  again  about 
1870.  CopjDer-pyrites  was  also  worked  ;  and  at  the  beginning  of  last  century 
an  iron-furnace,  forge  and  a  foundry  were  started,  wood-fuel  from  the  sur- 
rounding forests  being  used.  As  the  iron  was  smelted  with  charcoal  and 
cold-air  blast,  it  was  of  excellent  quality,  but  the  works  were  30  mile-  from 
the  railway,   and   the   road  infested    by  brigands. 
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The  Trgove  shale,  in  which  the  ore-beds  occur,  belongs  to  the  Alpine 
coal-formation,  as  shown  by  its  fossils.  It  stretches  for  about  12  miles 
in  a  north-westerly  direction  until  cut  off  by  the  Cretaceous  formation.  The 
ore-bearing  rock  rises  (550  to  1.000  feet  above  the  Zirovac  valley,  and  consists 
chiefly  oi  --hale,  with  a  dip  north-westward  and  south-westward.  To  the 
south-eastward,  the  strata  lie  horizontally,  then  rise  at  an  angle  of  40  to  50 
degrees,  and  towards  the  north-west  are  almost  vertical.  Silver-bearing 
galena  is  found  in  the  lodes  at  the  surface,  copper-pyrites  lower  down,  and 
iron-ore  in  the  lowest  parts.  The  shale  extends  to  a  little  stream,  beyond 
which  Trias  appears,  with  dolomite,  chalk,  greenstone,  serpentine  and 
sandstone,  and  above  it,  in  the  Tertiary,  are  beds  of  fire-clay.  A  coal-seam, 
6   feet   thick,   crops  out   at   the   surface. 

Since  the  Carboniferous  period,  the  horizontal  shales  were  subjected  to 
eruptive  forces  :  and  clefts  and  fissures  were  formed,  in  which  lead-,  copper- 
and  iron-ore-  were  deposited,  partly  by  hot  mineral  solutions  from  below, 
and  partly  by  infiltration  from  above.  The  strata  are  impregnated  with 
quartz,  which  could  only  be  dissolved  in  hot  water  under  pressure,  and 
separated  as  the  temperature  and  pressure  fell;  and  sulphuretted  hydrogen 
vapours  arose   from  the  interior  of  the  earth.  E.  M.  D. 


ALUMINIUM-ORES  OF  THE  BIHAR  MOUNTAINS,  HUNGARY. 

Ui<  Aluminiumerzi  des  Bihargebirges.  By  Dr.  Julius  von  Szadeczky.  Foldtani 
Kbzlony,  1905,  vol.  xxxv.  />a<jes  247-267,  with  a  map  hi  the  text. 

Dealing  first  with  the  deposits  situated  in  the  northern  portion  of  the 
area,  in  the  neighbourhood  of  Remecz,  the  author  states  that  the  aluminium- 
ores  occur  all  round  the  eruptive  dacite-massif  of  Mount  Boti;  this  forms 
roughly  an  ellipse,  with  its  major  axis  trending  east  and  west.  On  the 
eastern  extremity,  in  continuation  of  this  axis,  abuts  the  Mesozoic  limestone- 
massif  of  the  Fruntye,  on  the  dip-slope  of  which  are  found  the  most  important 
ore-bodies  (four  in  number)  of  the  neighbourhood;  south-eastward,  the 
Fruntye  forms  a  steep  escarpment  walling  in  the  Jad  valley.  The  other 
aluminium-ore  deposits,  around  Mount  Boti,  are  not  seen  in  direct  contact 
with  the  outcropping  dacite,  but  occur  very  near  it,  with  a  general  east-and- 
west  strike.  The  ore  is  tough,  reddish-brown  in  colour,  .and  appears  to 
be  in  all  cases  interbedded  among  the  limestones.  The  total  amount  of 
ore  in  sight  in  the  northern  portion  of  the  area  is  provisionally  estimated 
at    5.000,000   cubic    feet. 

The  deposits  in  the  southern  portion  of  the  area  occur  in  belts  trending 
from  south-east  to  north-west,  which  at  their  north-western  extremity  curve 
round  the  plagioclase-grauite  bosses  of  the  Szaraz  valley.  Just  as  in  the 
northern  area,  and  especially  in  the  western  portion,  the  aluminium-ores 
are  seen  to  pass  into  iron-ores.  Eleven  different  exposures  are  described, 
and  the  author  then  enters  into  details  in  regard  to  the  Bihar  aluminium- 
ores  as  a  whole.  From  the  point  of  view  of  coloration,  three  categories  are 
distinguishable:  (1)  the  dark  reddish-brown;  (2)  the  pale-yellow,  pale-red  or 
grey;  and  (3)  the  dark  greyish-brown  or  black.  The  first-named  variety 
predominates,  but  in  almost  every  deposit  the  second  variety  occurs  in 
association  with  it,  while  the  third  is  of  far  rarer  occurrence.  Concretionary 
nodules  of  magnetite  are  frequently  found  in  the  dark-red  deposits;  and  the 
dark-brown  or  black  deposits  are  strongly  magnetic,  on  account  of  the  enorm- 
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oils  quantity  of  granular  magnetite  which  they  contain:  indeed,  the  Latter 
may  be  regarded  as  the  intermediate  link  between  the  other  aluminium-ores 
and  the  magnetite-beds  into  which  they  pass.  The  paler  ores  probably  owe 
their  light  coloration  to  the  diminished  proportion  of  ferruginous  con- 
stituents which  they  contain :  they  are  consequently  richer  in  aluminium 
than  the  other  two  varieties.  They  seem  generally  to  constitute  the  fringe 
or  marginal  portion  of  the  deposit  in  which  they  occur,  and  often  contain 
a  quantity  of  impure  silicates.  On  weathering,  the  originally  compact  ores 
crumble  into  pulverulent  masses;  and  it  is  hardly  necessary  to  add  that 
such  decomposition-products  as  limonite  and  malachite  are  associated  with 
them.  Seven  chemical  analyses  are  tabulated,  and  they  show  that  the 
percentage  of  alumina  in  the  ores  ranges  (roughly)  from  50  to  76,  and  that  of 
iron  peroxide  from  14  to  31.  The  mean  of  several  specific-gravity  determina- 
tions is  3-329.  Naturally,  the  heaviest  ore  is  the  dark  variety  which  contains 
the  highest  proportion  of  magnetite.  From  a  consideration  of  the  specific 
gravities  of  the  associated  minerals,  the  author  concludes  that  it  will  be 
easy  to  separate  mechanically  the  heavier  ferruginous  constituents  from  the 
lighter  aluminium-minerals,  and  this  may  prove  to  be  of  industrial  importance. 

A  discussion  of  the  tectonic  structure  of  the  rocks  among  which  the 
deposits  occur  leads  to  the  inference  that  these  are  of  hydrothermal  origin. 
The  hypothesis  is  strengthened  by  the  occurrence  of  thermal  springs  along 
the  strike  of  the  ore-belts,  and  by  the  pisolitic,  concretionary  texture  of  the 
ores  themselves.  Their  age  must  remain,  for  the  present,  an  open  question; 
all  that  can  be  said  is  that  they  are  certainly  not  older  than  Upper  Cretaceous, 
and  are  possibly  much  younger. 

In  conclusion,  the  author  points  out  that,  although  the  chemical  com- 
position of  one  variety  of  the  Bihar  ores  assimilates  it  to  bauxite,  yet  the 
ores  on  the  whole  must  be  regarded  as  made  up  of  various  minerals.  Now, 
these  ores,  when  contrasted  with  the  majority  of  the  bauxites,  are  in  a 
comparatively  fresh,  unweathered  condition ;  and,  if  it  were  shown,  on 
closer  investigation,  that  the  bauxites  are  really  a  congeries  of  various 
minerals,  in  which,  perchance,  the  formation  of  decomposition-products  is 
farther  advanced  than  in  the  Bihar  ores,  the  name  "  bauxite  "  could  no 
longer  be  regarded  as  properly  defining  a  single  mineral,  but  as  defining 
a  rock-species.  L.  L.  B. 


KAZANESD    PYRITES-MINES,    HUNGARY. 

Jin  Schwefdkiesgrubt  in  Kazaitfind,  Koinitat  Hunyad.  By  Anton  Lacknkr. 
Foldtani  Kozlony,  1904,  vol.  xxxiv.,  pages  469-4SS,  with  5  figures  in  the  text 
and  1  plate. 
The  hills  of  the  immediate  neighbourhood  of  Kazanesd  consist  chiefly  of 
dark-green  diabase,  wherein  inclusions  or  "  eyes  "  (as  the  author  terms  them) 
of  pyrites  are  of  constant  occurrence.  Narrow  veins  of  a  compact  pink 
porphyry  seam  the  diabases  and  the  ore-deposits;  and  near  the  eastern 
extremity  of  the  chief  ore-body  occur,  some  13  feet  apart  from  each  other, 
two  porphyry-dykes,  whereof  one  is  10  feet  and  the  other  Q\  feet  thick:  these 
are  cupriferous  at  the  contact  with  the  pyrites.  To  the  south-cast,  at  the 
entrance  of  the  Ponor  valley,  is  a  trachytiform  rock  defined  as  "  grano- 
diorite,"  which  has  proved  to  be  a  good  building-stone.  With  regard  to  the 
chronological  succession  of  all  these  rocks,  the  available  evidence  appears 
to  show  that  the  diabase  is  the  oldest,  next  comes  the  grano-diorite,  then 
the  pyrites,    and   finally   the    quartz-porphyry. 
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The  ore-body  extends  in  a  south-westerly  direction  for  about  260  feet, 
varying  in  breadth  from  50  to  65  feet,  and  has  been  proved  in  depth  to  at 
leasl  L30  feet  ;  it  occurs  at  an  altitude  of  1,100  feet  above  sea-level.  The 
deposit  i>  compared  by  the  author  with  similar  oeeurrences  in  Norway  and 
Canada,  ami  lie  regards  it  as  the  probable  outcome  of  magmatic  differentia- 
tion. That  i-.  it  might  well  belong  to  Prof.  R.  Beck's  group  of  *'  syngenetic 
ore-depo-ats."  which  are  of  contemporaneous  origin  with  the  country-rock  (in 
this    ease,    the    diabase). 

In  composition,  the  Kazanesd  ore  approaches  the  theoretical  proportions 
oi  ti'.i>7  per  cent,  of  iron  and  53-33  of  sulphur,  with  small  quantities  of 
copper  or  nickel;  but  in  the  easternmost  outcropa  the  so-called  "  Kupfer- 
stock,"  mareasite,  chalcopyrite.  bornite.  malachite  and  azurite  are  associated 
with  the  pyrites,  in  the  form  of  little  veins  rather  less  than  an  inch  thick, 
or  of  impregnations.  The  percentage  of  copper  in  this  portion  of  the 
deposit  ranges  from  1  to  16.  The  total  amount  of  ore  in  sight  is  estimated 
at  little  short  of  1.500,000  cubic  feet.  Systematic  working  is  at  present 
conducted  only  by  one  company;  the  workings  are  no  longer  opencast,  as 
they  were  overwhelmed  by  landslips  of  weathered  rock,  and  the  ores  are 
mined  by  mean-  of  shafts  sunk  to  a  moderate  depth  (100  feet  or  so).  When 
the  baskets  of  ore  have  been  wound  up  to  the  surface,  their  contents  are 
machine-sorted  into  five  or  six  categories,  according  to  size,  ranging  from 
'"  flour  "  to  "  large  "  [lumps].  The  cupriferous  pyrite  is  first  of  all  sorted 
below  bank,  and  is  machine-sifted  above  bank,  that  which  passes  through 
the  meshes  of  the  sieve  being  termed  "copper-flour";  the  remainder,  in 
lumps  about  as  big  as  a  man's  fist,  is  sorted  out  by  mere  inspection  into 
five  different  grades.  More  recently,  however,  the  practice  has  grown  up 
of  recognizing  only  three  grades,  the  first  containing  from  10  to  14  per  cent, 
of  copper,  the  second  from  4  to  6,  and  the  third  from  1  to  2. 

A  narrow-gauge  railway  connects  the  mine  with  the  railway-station  of 
Alvacza,  about  8  miles  distant. 

The  mine  is  drained  by  a  Garvens  pump,  all  the  portions  of  which  likely 
to  come  into  contact  with  the  corrosive  mine-waters  consist  of  gun-metal, 
and  the  suction-pipes,  etc.,  are  of  lead  ;  the  pump  is  worked  by  a  3  horse- 
power Banky-Csonka  benzine-motor,  and  raises  35-2  gallons  of  water  per 
minute.  Labour  is  mainly  provided  by  Rumanians,  who  earn  from  about 
lid.  to  Is.  2d.  as  day-labourers,  but  miners  on  piecework  make  from  Is.  6d. 
to  2s.  3d.  a  shift.  The  output  in  1904  averaged  15,000  quintals  (say  736 
tons)  a  month.  E.  L.  B. 


IROX-ORE   DEPOSITS   OF   THE    ROZSNYO    DISTRICT,    HUNGARY. 

/y,',   gto'ogischen    Verhaltnism   aiif  dem  Gebielt    zioischen   Nagy-Veszver4s,  der  Stadt 
Rozsnyd   wind   Eekenyefalu.       By   Alexander   Gesell.      Jahrexbericht   der 
Koniglichen  Ungarischen  Geologischen  Awstaltfiir  1903,  pages  170-178. 
A  good  half  of  this  Survey-memoir  is  devoted  to  the  history  of  the  metal- 
mining  industry  of  the  district,  which  dates  many  centuries  back ;    the  main 
square    of    the    old    town    of    Rozsnyo    itself,   indeed,    occupies    the    site    of 
mediaeval    waste-heaps. 

The  principal  objects  of  mining  operations  in  this  region  have  always 
been  the  numerous  "  dykes  "  or  "  beds  "  of  spathose  iron-ore  intercalated 
among  the  porphyroids  and  porphyroid  slates,  which,  together  with  meta- 
morphosed slates,  sandstones  and  breccias,  constitute  the  predominant  rocks. 
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These  ores  belong  to  one  of  the  three  ore-belts  which  go  to  make  up  the 
"  ^;1j°  group  of  Dr.  Livius  Maderspach.  This  particular  belt  is  character- 
ized by  the  great  development  of  the  porphyroids  and  porphyroid  slate^.  with 
spathose  iron-ores  and  quicksilver-ores.  The  two  other  belts,  of  less  super- 
ficial extent,  are  also  characterized  by  the  occurrence  of  iron-ores,  but  in  one 
of  them  brown  haematites  are  found  among  the  compact  porphyroid  slates, 
and  moreover  the  actual  alteration  of  spathose  iron-ore  into  brown  haematite 
at  the  outcrops  has  been  noted. 

In  the  Szolomar  and  Rakos  (Magasteto)  areas  the  iron-ore  deposits  may 
be  described  as  bedded  veins,  and  invariably  strike  parallel  with  the  bedding 
of  the  rocks.  The  ore-body  is  always  sharply  marked  oft  from  the  country- 
rock,  which  itself  weathers  with  extreme  rapidity  at  the  surface.  Quartz 
is  a  constant  associate  of  the  ore,  which  is  coarse-grained  and  pale  in  colour. 
Of  less  frequent  occurrence  are  druses  encrusted  with  fine  pale-yellow 
crystals  of  the  same.  Among  other  associated  minerals  are  heavy-spar, 
chalcopyrite  and  pyrites.  The  veins  are  of  diverse  thickness,  among  the 
most  important  being  the  Bodnarka  and  Istvan  reels  worked  in  the  Govern- 
ment   mine    at    Xadabula. 

The  Government  mines  of  Eudna  have  restarted  work  since  1898,  and 
there  three  reefs  of  spathose  iron-ore  have  been  proved,  of  a  total  thickness 
of  about  15  teet. 

At  C-iii-, nn.  another  State  mine  works  a  vein  infilled  with  quartz  and 
spathic  manganese-ore  (diallogitej,  with  which  are  associated  chalcopyrite 
and  pyrites. 

In  November,  1900,  the  Einiamurany-Salgotarja  Iron-works  Company 
began  to  drive  a  deep-level  adit  at  Bozsnyo.  which  is  now  about  5,000  feet 
long,  and  has  already  cut  one  metalliferous  vein  at  three  points.  It  is 
reckoned  that  about  1,000  feet  more  will  have  to  be  driven  to  cut  another 
well-known  vein.  L.  L.  B. 


MAX(.AXESE-IEOX-OEE    DEFOSITS    OF    MACSKAMEZO,    HFXGABY\ 

Das  Mangan-Eisenerzlager  von  Macskamezo  in  Ungam.     ////Dr.   Franz  Kossmat 
<iu<1  C.  vox  John.     Zeitschrift  fiir praktischt  Geologie,  1905,  vol.  xiii.,p 
305-325,  with  4  figures  in  tin   ' 

On  the  banks  of  the  Lapos  river,  west  of  Magyar  Lapos  in  the  county 
of  Szolnok-Doboka,  the  crystalline-massif  of  the  Freluka  rises  from  amidst 
the  generally  horizontally-bedded  sediments  of  Faleogene  and  Xeogene  age : 
in  the  eastern  portion  of  tin-  massif  lies  the  ore-deposit  of  Macskamezo. 
After  many  vicissitudes  it  has  at  last  passed  into  the  possession  of  Count 
Julius  Esterhazy.  and.  worked  at  one  time  for  its  haematites,  etc.,  is  now 
being  worked  exclusively  for  its  manganiferous  ores. 

The  Preluka  massif  consists  essentially  of  garnetiferous  mica-st 
occasionally  parsing  into  gneiss;  intercalated  among  them  are  chlorite- 
and  hornblende-schists,  a-  also  bands  of  dolomitic  marble.  Pegmatite-vein^ 
in  a  few  places  traverse  the  crystallines.  The  eastern  portion  is  shown  to  be, 
-tructurally,  an  anticline  striking  north-eastward.  The  various-  outcrops  of 
ore,  always  traceable  below  a  certain  conspicuous  band  of  marble,  are 
described  in  detail;  and  a  sharp  distinction  is  drawn  between  the  crystalline 
ore-body  and  the  (secondary)  products  of  alteration,  the  former  consisting 
chiefly  of  manganese  and  iron-bearing  silicates.  There  is  generally  a  distinct 
bedding   of  the   ore-body,   more   plainly   to   be   seen   where   bands   of   silicate 
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alternate  with  layers  of  magnetite  or  of  carbonate  of  manganese.  The 
occasional  presence  of  barytes-crystals  in  the  ore  suggests  that  traces  of 
barium  must  have  occurred  in  the  original  matrix.  The  oxidic  ores  vary 
in  character:  besides  the  generally  predominant,  often  very  rich  pyrolusite. 
psilomelane  and  manganite  arc  met  with,  as  in  other  deposits  of  this  nature. 

The  highly  oxidized  outcrop  or  upper  portion  of  the  deposit  must  have 
been  subject  to  the  influence  of  atmospheric  agencies  before  the  commence- 
ment of  Tertiary  time,  as  the  sandy  and  conglomeratic  basement-beds  of  the 
Eocene  overlie  it  horizontally.  Moreover,  the  secondarily  formed  ore-body 
has  been  evidently  subjected  to  tangential  movements  which  would  appear 
to  have  been  contemporaneous  with  the  folding  of  the  Tertiary  strata. 
The  primary  or  crystalline  ore-body  is  a  typical  product  of  regional  meta- 
morphism,  evolved  from  what  was  originally  a  sedimentary  deposit.  It  is 
comparable  with  the  metamorphic  iron-ores  of  Northern  Norway  which  are 
regarded  by  Prof.  J.  H.  L.  Vogt  as  having  been  in  the  first  instance 
chemically  precipitated  on  the  sea-bottom.  Examples  of  such  chemical 
sedimentation  alike  in  sea-waters  and  in  lake-waters  are  pretty  well  known 
in  our  own  day.  The  ore-deposits  of  Eisnern  in  C'arniola  and  of  Jakobeny 
in  the  Bukovina  are  also  compared  with  the  Macskamezo  deposit. 

A  detailed  description  is  given  of  the  mineralogical  constitution  and 
chemical  composition  of  the  silicate  ore-body,  illustrated  by  a  great  number 
of  analyses.  The  predominant  mineral  is  knebelite  (mangauese-iron-olivine) 
with  somewhat  less  dannemorite  (manganese-hornblende);  with  these  apatite 
is  associated,  in  locally  varying  quantity.  Analyses  are  also  given  of  the 
pyrolusites  and  other  oxidic  ores,  and  of  the  carbonates  of  manganese.  A 
specimen  of  the  highly  magnetic  ore,  worked  opencast  at  the  Frintura  mine, 
vielded   4016   per    cent,    of   manganese   and    32'01    per   cent,    of   iron. 

L.  L.  B. 


PETROLEUM-DEPOSITS   ON   THE   BORDERS   OF   MORAVIA    AND 

HUNGARY. 

imvorkommen    im    tnahrisch-ungarischen    Grenzgebirge.       By  A.    Rzehak. 
Zeitschrifl  fur praMiscJu  Geologie,  19GV5,  vol.  sciii.,  pages  5-12. 

The  reported  presence  of  traces  of  petroleum  in  springs  in  the  neigh- 
bourhood of  Bohuslawitz,  where  the  Wlara  river  cuts  a  gorge  through  the 
mountains  that  form  the  boundary  between  Moravia  and  Hungary,  induced 
the  Austrian  Government  to  entrust  the  author  with  a  commission  to  carry 
out  a  detailed  geological  survey  of  the  district.  The  predominant  strata 
are  slaty  marls  and  calcareous,  somewhat  argillaceous  sandstones;  subsidiary 
to  these  are  pale,  indistinctly-bedded  sandstones,  poor  in  lime,  and  those 
red,  occasionally  green-flecked  clays  which  play  so  important  a  part  in  the 
Galician  oil-region.  In  fact,  many  of  the  varieties  of  rock  in  the  Bohus- 
lawitz area  are  comparable  with  well-known  rock-types  of  Galicia.  Palaeon- 
tological  evidence  shows  that  the  beds  are  of  Eocene  age,  and  certain  of 
the  foraminifera  are  identical  with  those  found  in  the  petroleum-bearing 
beds  of  tin-  Galician  Carpathians.  The  -.trike  is,  on  the  whole,  parallel  with 
the  trend  <>r  the  mountain-ranges,  that  is,  east-north-easterly  and  west-south- 
[nstances  of  individual  exceptions  to  this  general  strike  are, 
however,  cited.  The  dip  is  steep,  usually  60  to  70  degrees,  and  sometimes 
as  much  as  85  degrees.  It  would  seem  that  the  normal  anticlines  observable 
in  the  district  have,  in  'he  immediate  neighbourhood  of  Bohuslawitz,  been 
upthrust,   and,   in    part,   overthrust. 
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No.  1  bore-hole,  begun  in  the  summer  of  1899,  was  stopped  at  the  depth 
of  1,480  feet,  without  having  struck  any  deposit  of  industrial  importance. 
No.  2  bore-hole,  begun  in  December,  1900,  was  stopped  in  March,  1902,  at 
the  depth  of  2.116  feet.  The  author  had  advised  that  the  undertaking-  be 
started  to  the  dip  of  the  previous  boring;  but  his  advice  was  overruled 
by  "practical  men."  and  operations  were  conducted  to  the  rise  of. No.  1 
bore-hole.  Inflows  of  water  were  disagreeably  frequent,  and  it  may  be  re- 
marked by  the  way  that  the  thickness  of  the  water-bearing  sandstone  in  the 
Galician  oil-region  is  nothing  like  so  considerable  as  it  is  in  the  district 
here  described.  Natural  gas  came  off  at  times  in  great  quantity,  and  a 
certain  amount  of  a  light  reddish-brown  transparent  oil  was  got,  showing 
a  vivid  green  fluorescence,  ami  possessing  a  specific  gravity  of  0"8744.  The 
oil,  on  analysis,  proved  to  be  a  very  exceptional  variety  of  petroleum:  it 
contains  barely  a  trace  of  paraffin,  and  no  benzine. 

In  May,  1902,  No.  3  bore-hole  was  started,  about  150  feet  south-we3t 
of  No.  1  bore-hole,  bu1  was  abandoned  at  the  depth  of  G40  feet,  and  there- 
with  all  hopes  of   finding  a   really  rich   oil-reservoir   were   given  up. 

In  view  of  the  fact  that,  until  the  very  last,  experts  acquainted  with  the 
practical  details  of  "  petroleum-geology  "  had  regarded  the  surrounding 
conditions  as  highly  favourable,  the  author  discusses  at  some  length  the 
probable  causes  of  failure,  and  gives  the  following  summary  of  his  con- 
clusions:— (1)  The  stratigraphical  conditions  in  the  neighbourhood  of  Bohus- 
lawitz  do  not  favour  the  accumulation  of  petroleum  in  great  natural 
reservoirs,  nor  do  they  favour  the  working  of  such  strata  as  may  bear  oil. 
(2)  The  absence  of  the  slightest  traces  of  naphtha  along  the  Wlara  river, 
or  in  the  numerous  deep-cut  watercourses  of  the  district,  forbid  the  idea  of 
the  existence  of  any  extensive  petroleum-deposits  there.  (3)  The  productive 
naphtha-deposits  of  the  Carpathians  thin  out  in  Western  Galicia,  and  Moravia 
lies  evidently  outside  the  true  Carpathian  petroleum-area.  Such  occurrences 
of  oil  as  may  be  recorded  west  of  the  Beskides  are  to  be  regarded  as  purely 
local  and  of  limited  extent.  The  resemblance  of  the  Bohuslawitz  rocks  and 
their  fossil  contents  with  those  of  Galicia  does  not  affect  these  couclusions 
in  the  least.  The  author  had  always  been  sceptical  as  to  the  prospects  of 
boring  for  oil  in  the  district  described,  and  he  had  already  (in  1899  and 
1900)  put   before  those  chiefly  concerned  the  conclusions   tabulated   above. 

L.  L.  B. 


COPPEB-OBE  DEPOSITS   OF   RADMEE   AN   DEE   HASEL,    STYEIA. 

Der  Kupferbergbau  Radmer  an  dt  r  Hast I,  dii  Fortsetzung  des  steirischen  Erzberges 
[Steiermark).  By  Dr.  Karl  A.  Bedlich.  Berg- und  Huttenmannisches 
Jahrbuch  derk.  L\  montanistischen  Hochschulen  zu  Leoben  und  Pfibram,  1905, 

roL  li'ii.,  /,i"j'  s  L-38,  with  2 figures  in  tin  text  and  1  plate. 

These  deposits  were  at  one  time  renowned  as  the  richest  of  the  kind  in 
Styria,  and  mining  operations  are  said  to  have  been  started  on  them  as  far 
back  as  the  year  1547  ;  at  all  events,  the  author  is  able  to  give,  by  way  of 
appendix,  very  nearly  continuous  -tali-tics  of  the  annual  output  from  1567 
down  to  1812  inclusive.  The  workings  were  abandoned  in  the  year  1855; 
but  in  1900  prospecting  work  was  resumed,  with  the  result  (so  far)  that  only 
eat  lenticle  of  copper-pyrites  has  been  struck.  This  lias  yielded  100 
tons  of  ore  containing,  on  an  average,  16*5  per  cent,  of  metallic  copper. 

The  first   chapter  of  this   memoir   is  purely   historical;    the    3econd    deals 
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with  the  topography  antl  geology  of  the  district,  and  we  learn  that  the 
latter  is  extremely  complicated.  The  northern  portion  of  the  Eadmer 
valley  consists  of  Werfen  slates  with  bauds  of  gypsum  and  brine-springs, 
capped  by  precipitous  crags  of  limestone  and  dolomite,  all  belonging  to  the 
Trias.  The  southern  portion  consists  of  presumably  Siluro-Devonian  grau- 
wackes,  black  and  grey  slates,  and  great  masses  of  conspicuously-banded 
black,  white  and  grey  limestones.  The  dip  of  these  is  steep,  60  to  70 
degrees  north-north-eastward,  and  they  overlie  uneonformably  the  other 
ozoic  rocks.  It  was  after  the  deposition  of  these  limestones  that  the 
ore-deposits  were  formed,  the  chief  constituents  of  which  are  (1)  ankerite 
enveloping  lenticular  masses  of  siderite  (with  39  per  cent,  of  metallic  iron), 
both  being  altered  by  atmospheric  agencies  into  limonite;  and  (2)  copper- 
pyrites.  The  latter  occurs  dispersedly  in  nests  among  the  carbonate  of 
iron,  and  analyses  carried  out  in  1903  show  it  to  contain  from  23  to  32  per 
cent,  of  copper,  16  to  29  per  cent,  of  sulphur,  27  to  31  per  cent,  of  iron, 
14  parts  per  million  of  silver,  and  traces  of  gold.  In  association  with  these 
ores,  but  in  much  smaller  quantity,  there  occur  tetrahedrite,  cinnabar,  iron- 
pyrites  and  arsenical  pyrites,  with  a  quartzitic  and  calcific  gangue.  The 
results  of  decomposition  nearer  the  surface  have  produced  such  minerals  as 
cuprite,  malachite,  azurite,  aragonite,  and  some  native  copper. 

The  author  adduces  in  detail  evidence  to  show  that  solutions  containing 
metalliferous  particles  made  their  way  through-  fissures  in  the  grauwacke  slates 
(there  giving  rise  to  mineral-veins),  and  when  they  reached  the  overlying 
lime-tones  they  easily  decomposed  these,  the  result  of  the  chemical  inter- 
actions being  the  deposition,  by  metasomatic  replacement  of  the  limestones, 
of  "  metamorphic  beds  of  ore."  He  further  dwells  on  the  resemblance  of  the 
Eadmer  deposits  with  those  of  Eisenerz,  in  the  Styrian  Erzberg. 

The  only  hope  of  finding  untouched  deposits  that  would  repay  working 
on  a  large  scale  lies  in  carrying  on  the  search  at  greater  depths  than  has 
hitherto  been  done.  It  would  be  necessary  to  sink  a  shaft  at  least  500  feet 
deep,  and  make  several  cross-cuts.  As  considerable  inflows  of  water  (judg- 
ing from  past  experience)  would  have  to  be  reckoned  with,  it  would  also- 
be  necessary  to  erect   appropriate   pumping-maehinery.  L.  L.  B. 


COPPEE-OEES     IN     THE     VEITSCH     VALLEY,  '  STYEIA. 

hi,  Kupfersckurfi  des  Herrn  Heraeus  in  der  Veitsch.  By  Dr.  Karl  A.  Eedlich. 
Osti  /v  ichischi  Z<  itschriftfiir  Bt  rg-  und  Jl ii'i<  nwes<  n,  1903,  vol.  IL,  pages  449- 
450,  with  1  illustration  in  th<  text. 

In  a  fork  of  the  Veitsch  valley  are  the  remains  of  workings  dating  from 
the  eighteenth  century.  They  were  started  by  Mr.  Heraeus,  a  Swede,  who 
began  mining  for  copper  in  1719,  but  lost  his  own  fortune,  and  that  of 
others,  in  the  venture.  After  his  death  the  works  passed  through  various 
hands,  and  a  furnace  was  set  up,  but  little  copper  was  produced. 

A  lode  of  quartz,  5  feet  thick,  containing  copper  pyrites  and  tennantite 
(grey  copper)  occurs  in  Carboniferous  strata,  but  there  is  not  enough  ore 
to  make  it  profitable  to  work.  At  first  sight,  it  appears  to  be  a  natural  bed, 
but  closer  inspection  shows  that  limestone  has  been  replaced  by  the  quartz 
and  pyrites,  and  that  it  is  a  metamorphosed  bed.  A  little  higher  up  the 
valley,  the  ore  also  occurs  in  a  bed  of  black  schist  of  Palaeozoic  age. 

E.  M.  D. 
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MAGNETIC  PYRITES  OF  KNITTELFELD,  STYRIA. 

Ein  MagnetMesvorkommen  in  der  Lobming  bei  Knittdfdd.  Jl?/  Viktor  Zelexy. 
Tschermak's  Mineralogiscfu  und  Petrographischi  Mittheilungen,  1904,  new 
series,  vol.  cxiii.,  pages  413-414. 

Among  the  muscovite-orthoclase  gneis>e-  which  occur  near  the  village  of 
Klein-Lobining,  south  of  Knittelfeld,  there  is  a  vein  parallel  with  the  bedding- 
planes,  striking  eastward,  and  dipping  at  an  angle  of  30  degrees  westward, 
which  is  chiefly  made  up  of  magnetic  pyrites.  Chemical  analysis  shows  the 
ore  to  contain  61-5  per  cent,  of  metallic  iron.  37-2  per  cent,  of  sulphur, 
0-39  per  cent,  of  nickel,  and  a  trace  of  copper.  With  it  are  associated  zinc- 
blende,  pyrites,  and  a  basic  andesine  (felspar).  The  actual  vein  is  only  a  few 
inches  thick,  but  the  zone  of  ore-impregnation  extends  into  the  country- 
rock  for  several  feet  on  each  side.  This  occurrence  probably  belongs  to  the 
same  complex  of  veins  as  the  copper-pyrites  of  the  Flatschach  (9  miles 
away  to  the  north,  as  the  crow  flies)  and  the  arsenical  pyrites  of  the 
Feistritzgraben. 

About  10  miles  to  the  west,  another  occurrence  of  magnetic  pyrites  is 
reported,  in  the  commune  of  Oswaldgraben,  district  of  Yoitsberg.  Here  it  is 
found,  intimately  intergrown  with  brown  tourmaline  and  associated  with 
copier-pyrites,   in  garnet-mica-schists.  L.  L.  B. 


OEE-DEPOSITS    OF    RABENSTEIN.    TYROL. 

_/>"-    Erz-   mi'/  Fltiss-spalvorkommen  am    Rabenstein   im   Sarnthal  {Siidtirol).      By 
M.   Krahmaxn.     Zeitschrift  fur  praktiscfo    Geologie,   1906,   vol.  xiv.,  pages 

8-10,  trith  a  /linn  mill  section  in  f/n 

This  is  a  preliminary  notice  of  a  deposit  which  the  author  had  occasion 
to  investigate  recently  in  the  Upper  Sara  valley,  which  debouches  at  Botzen 
in  Southern  Tyrol.  This  upper  portion  of  the  valley,  known  as  the 
Penserthal,  is  up  stream  from  Saruthein  carved  out  of  quartz-phyllites  and 
mica-schists,  and  from  Aberstikl  onwards  trends  almost  exactly  parallel 
with  the  north-eastern  strike  of  the  beds.  Crags  of  gneiss  and  granite  wall 
in  the  valley,  and  a  few  diabase-dykes  traverse  the  quartz-phyllite  in  a 
direction  which  makes  an  acute  angle  with  the  strike.  At  the  Rabenstein, 
some  9  miles  up  stream  from  Saruthein  and  21  miles  above  Botzen,  in  the 
neighbourhood  of  these  intrusive  dykes,  occur  several  distinctly  dyke-like 
deposits  of  fluorspar,  with  which  along  certain  bands  are  associated  masses 
of  galena  and  blende.  Two  such  metalliferous  reefs  have  been  the  object 
of  close  investigation :  (1)  the  main  or  Rosa  reef,  which  is  traceable  for  some 
distance  in  depth,  and  (2)  about  500  feet  above  it,  the  hanging-wall  reef 
or  vein,  which  has  only  been  traced  in  the  upper  levels. 

Not  only  from  the  standpoint  of  its  mode  of  origin,  but  from  the 
industrial  standpoint  also  (in  view  of  its  possible  extension)  is  the  tectonic 
pn-ition  of  this  occurrence  interesting.  It  coincides  precisely  with  the 
great  Judicarian  line  of  faulting  and  fracturing.  At  the  deepest  level  yet 
reached  in  the  workings  (about  100  feet  below  the  hillside  adit,  called  the 
Rosa  adit),  the  main  reef  i.-,  85  feet  thick,  and  shows  an  enrichment  in 
blende.  Mr.  F.  Teller  has  already  pointed  out,*  that  the  extraordinary 
parallelism,  between  the  diabase-porphyrite  dykes  and  the  metalliferous 
reefs  on  the  one  hand,  and  the  great  Judicarian  fault-line  (along  the  south- 

*  "  Ueber  ein   neues  Vorkommen   von  Diahas-porphyrit  bei  Rabenstein  itn 
Sarnthale,  Tirol,"  \'>  rhandlungi  »  </•  /•  /.-.  k.  geologischt  n  !!■  ichsanstalt.  1SS7.  page  198. 
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eastern  margin  of  the  ancient  granite-massif)  on  the  other,  is  more  than  a 
mere  coincidence.  The  investigator  is  irresistibly  led  to  the  conclusion  that 
both  the  dykes  and  the  reefs  represent  a  secondary  system  of  fissures  opened 
up  in  the  phyllite-complex,  in  consequence  of  the  deep-seated  fracturing 
along  the  margin  of  the  granite.  This  conclusion  is  confirmed  in  the  map 
recently  published  by  .Mr.  P.  Termier.*  Meanwhile  work  i-  proceeding,  with 
the  view  of  exploring  these  ore-deposits  more  completely.  L.  L.  B. 


STRATIGRAPHY    OF   THE    LIEGE    COAL-BASIN,    BELGIUM. 

hit    '/"    Bassin    Houiller  </<    Liige.      By  X.  Stainieb.     Memoires  <l<    lu 
/,/.   /A    Giologie,  d(    Paleontologu   et  d' Hydrologie,   1905,   vol.  xix., 
-  3-120,  and  1  plate. 

In  this  memoir,  the  author's  elaborate  investigations  are  restricted  to 
the  left  bank  of  the  Meuse.  In  the  course  of  six  chapters,  he  deals  with 
117  distinct  horizon-,  but  -liuws  once  again  that  the  number  of  coal-seams 
postulated  by  the  older  writers  must  be  considerably  diminished,  so  as  to 
accord  witli  the  ascertained  facts.  Broadly  speaking,  for  every  100  feet  of 
Coal-measures  in  the  Liege  coal-field,  there  are  20  feet  of  grits  and  <ti  feet  of 
shales;  about  forty  seams  are  generally  workable,  and  ten  seams  occasionally 
or  accidentally  workable,  the  total  number  of  workable  seams  amounting, 
therefore,  to  fifty.  There  seems  to  be  within'  the  basin  what  Prof.  Stainier 
terms  a  "  nodal  "  region,  where  the  seams  are  packed  closer  together  and  are 
richer  in  coal.  Badiating  from  this  "nodal  "  region,  the  thick  seams  sub- 
divide, and  string  out  into  thinner  seams  which  diverge  more  and  more  one  from 
the  other  as  they  recede  from  the  "  nodal  area."  Although  the  precise  limits  of 
this  region  are  undefinable,  and  it  seems  to  oscillate  in  the  course  of  the  Coal- 
measure  period,  such  variations  as  occur  are  generally  symmetrical  to  the  east 
and  the  west  of  it.  At  all  events,  nowadays,  the  "  nodal  area  "  constitutes 
the  central  and  thickest  portion  of  the  basin  ;  and  there  is  reason  to  believe 
that  here  actually  lay  the  deepest  waters,  wherein  slow  and  tranquil  sedi- 
mentation took  place.  The  existence,  at  different  times  within  the  Coal- 
measure  period,  of  secondary  basins,  in  which  special  biological  and  sedi- 
mentary conditions  were  prevalent,  is  inferred  from  the  fact  that  at  one 
locality  a  whole  succession  of  strata  will  be  found  to  exhibit  certain  litho- 
logical  characters  in  common,  while  the  same  succession  at  another  locality 
will  exhibit  a  different  set  of  lithological  characters. 

On  following  up  any  given  portion  of  the  Coal-measures  included  be- 
tween two  known  horizons  from  place  to  place,  it  is  found  that  the  interval 
between  these  horizons  occasionally  fluctuates  considerably  and  it  is  note- 
worthy, in  the  Liege  coal-basin  as  elsewhere,  that  any  general  increase  in 
thickness  coincides  witli  a  marked  thickening  of  the  interstratified  grits. 
In  some  cases,  this  increase  takes  place  regularly  from  west  to  east. 

The  distribution  of  the  grits  within  the  Liege  Coal-measures  is  very 
irregular.  There  are  remarkably  few  bands  of  grit  in  the  St.  Gilles  division, 
for  instance.  On  the  other  hand,  limestone-hori/.ons,  the  first  of  which  was 
discovered  barely  three  years  ago,   are  found  to  recur  pretty  frequently. 

In  abundance  of  fos-ils  the  Liege  coal-field  is  now  found  to  surpass  that 
of  Charleroi;  at  some  horizons,  indeed,  the  number  of  individual  specimens 
can   only  be  termed   prodigious,  and  they  are  generally  in  a   better  state  of 

*  "  Les   Alpes    entre    le   Brenner   et   la   Valteline,"    Bulletin    </>    In    XocieM 
giqm  'I-   France,  1905,  vol.  v..  page  209. 
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preservation  than  the  Charleroi  fossils.  Carbonicola  (Anthracosiaybands,  are, 
moreover,  much  more  numerous  in  the  Liege  basin  than  in  that  of  Charleroi. 
On  the  other  hand,  fish-remains  and  marine  faunas  generally  are  much  scarcer 
on  the  left  bank  of  the  Meuse  than  at  Charleroi.  The  supposed  scarcity  of 
marine  fossils  in  the  one  coal-field  may.  however,  be  due  to  the  fact  that 
the  strata  which  presumably  contain  them  are  less  accessible  and  less  easily 
worked  than  in  the  other  coal-field.  The  author  describes  in  detail  the 
sixty-Mx  fossiliferous  horizons  which  he  has  recognized  in  the  area  dealt 
with,  and  note-  that  they  are  distributed  fairly  evenly  throughout  the  Coal- 
measures:  three  unfossiliferous  zones  may.  however,  be  noted,  one  of  them 
occurring   in   the   very   topmost    Coal-measures. 

The  writer  discusses  the  transformations  of  the  fauna,  and  closing  there- 
with the  second  section  of  the  memoir,  he  proceeds  in  the  third  section  to  set 
forth  the  chemical  composition  of  the  coal-seams.  Broadly  speaking,  the 
youngest  or  latest  deposited  seams  are,  as  elsewhere,  richest  in  volatile 
matter,  but  there  are  very  notable  individual  exceptions.  Any  given  seam 
of  coal,  other  things  being  equal,  varies  in  composition  according  to  the 
portion   of  the   coal-field  in   which   it   is   examined.      !  wing   a    direc- 

tion transverse  to  the  main  axis  of  the  basin,  the  same  seams  will  lie 
found  to  become  more  highly  bituminous  in  proportion  as  they  approach  the 
southern  rim.  On  either  side  of  the  great  longitudinal  faults,  which  cut 
through  the  basin,  tin  seams  exhibit  considerable  differences.  Thus,  for 
instance,  the  seams  on  the  south  side  of  the  St.  Oilles  fault  frequently 
contain  5  per  cent,  more  volatile  matter  than  they  do  on  the  north  side. 
Supposing  that  a  scam  lie  followed  up  roughly  from  north  to  south  (along  a 
straight  line  transverse  to  the  main  axis  of  the  basin),  it  is  found  that 
every  time  that  a  fault  is  crossed,  the  -  omes  more  highly  bituminous, 

which  perhaps  will  explain  the  .statement  (made  above)  as  to  increase  in 
bituminosity   concurrently    with    approximation   to   the   southern 

The  fourth  and  filth  sections  of  the  memoir  are  devoted  to  questions  of 
correlation.  There  are  remarkable  analogies  between  the  Liege  and  Charleroi 
coal-fields.  In  regard  to  the  proportion  of  coal  present  in  the  entire  thick- 
ness of  the  Namurian  and  Westphalian  series,  the  concordance  is  absolute 
for  the  Assises  de  Charleroi,  de  Chatelet,  and  d'Andeniie.  The  Middle  Coal- 
sures  are  thicker  at  Liege  than  at  Charleroi,  while  the  converse  holds 
good  of  the  Lower  Coal-measures.  The  number  of  workable  seams  is  greater 
at  Liege,  but  the  thickness  of  the  individual  seams  is  slightly  greater  at 
Charleroi.  Proportionately,  there  are  more  grit-bands  in  the  Charleroi 
Coal-measures    than    in    those    of  Liege. 

No.  41  marine  band  in  the  Liege  coal-field  appears  to  correspond  in  some 
respects  with  the  highest  marine  bands  found  in  Westphalia  and  in  Lanca- 
shire, but  the  Liege  marine  band  is  probably  much  nearer  the  base  of  the 
Coal-measures  than  the  other  two,  and  there  are  fauna]  differences  which  also 
weaken  the  cas;_>  for  synchronism.  L.  L.  B. 

CHROMIUM   AND   VANADIUM    IN   THE   LIEGE   COAL-MEASURES, 

BELGIUM. 

■.    ,/„  Ckronu   et  du- Vanadium  dans  It    Terrain    Houiller 
By  A.  Jokissjen.     Academii    Royali   de   Belgique,  Bulletin  <•>   la  Classt  des 

S,i.  ,<<■■<.  1905,  pages  17N-181. 
The    author   has   been    engaged    for    several    years    in    demonstrating    the 
presence    of   comparatively    rare    elements    in    the    rocks    of    Belgium.     Thus, 
in    1896,    he    showed    that    molybdenum,    bismuth    and    selenium    were    to    be 
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found  i»  the  Liege  Coal-measures,  the  two  first-named  being  new  to  Belgium. 
Tlio  materia]  from  which  he  extracts  his  rare  elements  is  the  soot  derived 
from  the  combustion  of  coal  broughl  from  La  Haye  colliery,  at  Liege; 
but  he  has  also  examined  specimens  of  soot  and  coal-dust  obtained  from 
factories,  etc.,  burning  coal  from  other  collieries  in  the  Liege  basin,  and 
finds  that,  in  regard  to  the  presence  of  rare  elements,  they  are  very  analogous 
to    the    La    Have    soot. 

To  his  former  lists  (1903,  etc.)  including,  besides  the  three  above- 
mentioned  elements,  compounds  of  arsenic,  antimony,  copper,  lead,  thallium, 
nickel,  cobalt,  zinc  titanium  and  barium,  he  is  now  enabled  to  add  chromium 
and  vanadium.  These  two  elements  are  obtainable  not  only  from  the  soot, 
but  by  appropriate  treatment  from  Coal-measure  shale  also.  This  treat- 
ment,  involving   apparently  a   good   deal   of  Laboratory-work,   is   described  in 

drt.nl.  L.  L.  B. 


THE  NEW  COAL-FIELD  IN  FRENCH  LOERAINE. 

{1)  Sur  la    De"couverU   </>   la    Houille  en    Meurthe-el- Moselle.      By  C.   Cavallier. 

Gqniptes-rendus  hebdomadaires  des  Stances  d(  VAcademu   des  Sciences,  1905, 

vol.  cxl.  pagi  s  893-895. 
The  search  for  the  western  prolongation  of  the  Saarbriicken  coal-field, 
abandoned  in  1895,  was  resumed  in  1899,  in  consequence  of  the  rise  in  the 
price  of  coal.  By  the  end  of  1900,  the  search  had  already  proved  successful 
on  the  German  side  of  the  frontier;  and  various  French  metallurgical 
syndicates,  having  watched  carefully  the  progress  of  the  search,  thereupon 
sought  the  advice  of  geological  experts  as  to  what  localities  in  the  depart- 
ment of  Meurthe-et-Moselle  were  the  most  likely  spots  for  boring  operations. 
Their  advice  was  followed,  and  the  boring  at  Pont-a-Mousson  showed  an 
unkoped-for  thinning-out  of  the  barren  measures  which  intervene  between 
the  top  of  the  Bunter  grits  and  the  top  of  the  Coal-measures.  The  last- 
named  occur  some  300  feet  nearer  the  surface  at  Eply,  as  also  at  Hemilly  20 
miles  distant  from  the  Eply  boring  (in  following  the  trend  of  the  anticline). 
The  author  discusses,  but  prudently  leaves  open,  the  question  of  the  probable 
extent  of  the  Meurthe-et-Moselle  coal-basin.  As  to  its  mineral  wealth, 
the  available  evidence  is  as  yet  scanty,  but  the  No.  3  boring  at  Faulquemont 
(comparatively  close  to  the  German  frontier),  in  passing  through  546  feet 
of  Coal-measures,  struck  seven  seams,  the  united  thickness  of  which  amounts 
to  47  feet. 

(2)  Exploration  du   Terrain  houiller  en    Lorraim  frangaise.      By  C.   Cavallier. 

Bulletin  dt    la  Sociiti  belg<    di    Gdolpgie,  de  Paltontologie   et  d' Hydfologie, 

190.">,  vol.  .</(-.,  Mtmoires,  pages  483-497,  with  3  figures  in  the  text  arid  1  plate. 

In   reviewing  the   results   achieved  by   the   borings   put  down   within   the 

last   three  years  on   the  French   side   of  the   frontier,   the   author  points   out 

that   all   that  they  show  so  far  is  that  the  Coal-measures  are  reached  at  an 

accessible   depth.     They  do  not  yet  show   whether  these  measures   are  likely 

to    prove    sufficiently    productive    from    the    industrial    point    of    view.     The 

Eply,  Atton,  Pont-a-Mousson  and  Lesmenils  borings,   when   compared,   prove 

that   the   roof   of  the   Coal-measures    dips    steeply   north-westward;    and    the 

underground   contours  mapped   from   them   enable  one   to  trace   the  position 

of  the  crest   of  the  great   anticline  originally   postulated   by   Mr.   R.   Nickles. 

That   observer   had   indeed   pointed   out   that   the   summits   of  anticlines    are 

geometrically  the   most   favourable   positions   for   trial-borings;    and   thus   in 
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the  borings  put  down  on  the  anticline  a  minimum  thickness  of  barren 
strata  was  recorded,  while  the  thickness  of  these  was  shown  to  increase 
progressively  northward  and  southward,  at  Lesmenils  and  Labor de. 

The  first  boring  to  strike  workable  coal,  2-3  feet  thick,  at  a  depth  of 
2,686  feet  and  2,092  feet  below  sea-level  (46  feet  below  the  roof  of  the  Coal- 
measures)  at  Pont-a-Mousson  on  March  19th,  1905,  has  since  been  carried 
1,840  feet  or  more  deeper  down,  and  has  proved  four  more  coal-seams, 
respectively  2  feet,  16  inches,  4  feet  and  2  feet  thick. 

On  May  5th,  1905,  in  the  Atton  boring,  a  coal-seam  22  inches  thick  was 
struck  at  the  depth  of  2,601  feet  from  the  surface;  and  on  June  26th,  in 
the  Abaucourt  boring,  a  seam  8jj  feet  thick  was  struck  at  the  depth  of 
2,940  feet.  The  coal  from  this  seam  contains  39^  per  cent,  of  volatile  matter, 
and  yields  3£  per  cent,  of  ash.  At  Laborde,  so  far  only  one  seam,  12  inches 
thick,  has  been  struck,  at  a  depth  of  3,264  feet.  On  the  whole,  it  may  be 
affirmed  that  there  are  in  the  department  of  Meurthe-et-Moselle  two  distinct 
coal-belts,  both  of  them  accessible  and  both  of  them  productive:  the  Eply- 
Pont-a-Mousson  belt,  wherein  the  measures  belong  to  the  Westphalian 
division ;  and  the  Abaucourt-Laborde  belt,  wherein  they  belong  to  the 
Stephanian  division.  Between  the  two  there  is  some  stratigraphical  dis- 
turbance, the  nature  and  exact  position  of  which  are  as  yet  unknown. 

The  Coal-measures  have  been  reached  at  many  points  nearer  the  surface 
than  was  expected,  on  account  of  the  westward  thinning  of  the  Triassic 
Bunter  grits  (Ores  des  Vosges,  etc.).  The  author  holds  that,  even  if  the 
boring  operations  now  in  process  were  to  prove  disappointing,  further  borings 
should  be  put  down,  on  account  of  the  immense  importance,  from  the 
French  point  of  view,  that  attaches  to  the  possible  opening-up  of  a  new 
coal-field  in  France. 

(3)  Le  bassin  houiller  de  la  Lorraint  francaise.  By  Francis  Laur.  Comptes- 
rem/iis  1,,  bdomadain  -  <l>  s  S6anct  s  de  I'Academie  des  Sciences,  1905,  col.  c </., 
pages  267-268. 

The  borings  put  down  at  several  points  along  the  axis  of  Saarbriicken- 
Pont-a-Mousson,  determined  by  the  author  in  1900,  reveal  a  remarkable 
regularity  in  the  strata  which  intervene  between  the  surface  and  the  Coal- 
measures.  The  entire  Keuper  series  (Upper,  Middle  and  Lower)  does  not 
exceed  660  feet  in  thickness,  and  the  boring-tools  (especially  those  planned 
on  the  Fauvel  system)  go  through  it  with  the  xitmost  ease.  This  may  be 
6a id,  too,  of  the  underlying  Muschelkalk,  which  is  only  525  feet  thick.  The 
water-bearing  Bunter  grits  are  but  230  feet  thick  at  most;  the  exceedingly 
homogeneous  Vosges  grits,  however,  are  more  than  750  feet  thick,  and 
between  them  and  the  Coal-measures  are  intercalated  mere  films,  as  it  were, 
of  red  Permian  rocks.  Towards  Lesmenils,  however,  on  the  north  of  the 
basin,  the  Permian  begins  to  appear  in  the  form  of  conglomerates  awkward 
for  the  boring-tool.  On  the  whole,  the  average  depth  at  which  the  Coal- 
measures  lie  barely  amounts  to  2,300  feet,  and  this  points  to  an  enormous 
planing-down  having  taken  place  after  Permian  times,  over  an  area  the 
extent  of  which  is  hardly  yet  measurable. 

•(4)  DecouverU  <!<  I"  Howillt  <  <-/,/( ritabh  en  Lorraine  frangaise.  By  Francis  Laur. 
Comptes-rendus  hebdomadaires  des  Stances  de  I'Academu  des  Sciences,  1905, 
vol.  '•'./.,  pages  898-899. 

The  seam  of  perfectly  pure  and  compact  coal,  2-6  feet  thick,  proved  at  a 
depth  of  2,670  feet  in  a  boring  at  Pont-a-Mousson,  is  presumably  the  same 
seam  as  that  which  was  struck  at  Eply  in  September,   1904,  at  a   depth   of 
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about  2,296  feet.  The  author  states  that  no  less  than  fifteen  borings  are 
in  progress  in  the  new  coal-field,  which  he  believes  will  prove  to  be  one 
oi  the  most  considerable  in  Northern  Europe:  he  claims  that  it  will  be  found 
extend  in  breadth  for  LV,  miles,  thai  is.  north  oi  Nancy,  and  in  length 
for   some   distance   below    the    Paris    basin. 

5    S         -  '•'  es  de  Houille  en  Meurthe-et-Mosette.     By  R.  Nickles.     Complex.- 

/us  hebdomadaires  d     5  d<  I'Academit  des  Sciences,  L905,  vol.  cxl.t 

pagt  s  896  898 

author  is  chiefly  concerned  with  the  Eply  and  Lesmenils  borings, 
both  of  which  got  down  to  the  Coal-measures  in  the  course  of  1904.  An 
accident  (in  the  autumn  of  that  yean  caused  the  stoppage  of  the  Eply  boring 
at  a  deptli  of  -'.4^0  feel  alter  passing  through  two  thin  seams  of  eoal.  \t 
tin  writing,   the    boring-tool    had    been    recaptured,    and    operations 

were  being-  restarted.  Tin-  Coal-measures  here  appeared  to  consist  mainly 
of  conglomerates  and  clay-slates.  In  the  Lesmenils  boring,  the  Coal-measun  - 
wen  -u  August  L'l'nd,  1904,  at  a  depth  of  2.545  feet  from  the  surface, 

and    the    depth    oi  has    now   been  attained   without    striking   any- 

thing more  satisfactory  than  some  few  carbonaceous  venules.  These  barren 
measure-  consist,  for  the  greater  part,  of  sandy  shales  and  conglomerates, 
and  the  dip  i-  so  steep  that  the  utilizable  thickness  of  Coal-measures  would 
in    any    i  considerably  diminished.     There    is    reason    to    believe    that 

the  horizons  represented  at  Lesmenils  belong,  to  a  higher  or  later  group 
than  the  Coal-measures  of  Pont-a-Alousson.  The  author  had  in  1902  indicated 
the  probable  position  of  the  axis  of  the  anticline  which  passes  through 
Eply  and  Atton,  basing  his  predictions  on  the  folds  produced  by  movements 
of  later  age  in  the  overlying  Mesozoic  or  Secondary  rocks.  This  anticline  is 
markedly  different  from  the  domes  and  basins  which  characterize  the  tectonic 
structure  of  German  Lorraine,  and  are  repeated  elsewhere  in  Meurthe-et- 
Moselle;  but  that  implies  no  unfavourable  presumption  in  regard  to  the 
possible  productiveness  in  coal  of  those  other  districts  of  Meurthe-et-Moselle. 
The  author  refers  to  the  red  and  purplish  staining  of  the  uppermost  portion 
of  the  Westphalian  shales  in  this  anticline,  due  doubtless  to  highly- 
mineralized  waters  percolating  downward  from  the  overlying  Triassie  grit. 
We  have  here  evidence  of  the  removal  by  erosion  of  the  Permian,  the 
Stephanian,  and  a  small  portion  of  the  Westphalian  deposits,  before  the 
Trias  was  laid  down  unconformably  upon  the  old  Coal-measure  surface. 
Were  it  uot  for  that  erosion,  the  Coal-measures  could  not  possibly  have  been 
reached   at    anything   like   workable   depths   in   French   Lorraine. 

(6)  Sur  la   />■  •  e  a  Abaucourt  [Meurthe-et-Moselle).     By  Rene 

Nickles  .-  and 
i7)  Observations  relatives  it  la  Noti   pr6c6dentt  de  M.  Nickles      By  R.   Zeiller. 

Comptes/y  iijhis  h<  lulonvidain  .<  '/.  >  VAcad6mu  des  Sciences ;  1905, 

vol.  cxli.,  pages  6(i-li9. 
On  June  26th,  1905,  a  coal-seam,  8*7  feet  thick,  was  struck  at  a  depth  of 
2,939  feel  from  the  surface,  in  the  Abaucourt  boring,  near  Nomeny,  in  the 
department  of  Meurthe-et-Moselle.  According  to  the  preliminary  chemical 
analyses  made  of  the  mineral,  it  contains  about  41  per  cent,  of  volatile 
substances  and  yields  3-57  per  cent,  of  ash,  a  residt  analogous  to  those 
obtained  with  the  Saarbriicken  gas-coals.  The  boring  was  begun  on  December 
8th,  1904,  at  an  altitude  of  620  feet  above  sea-level,  and  the  Palaeozoic  strata 
were  reached  at  a  depth  of  2,722  feet  from  the  surface. 

A    boring    put    down   at  Laborde,   l-86   miles   south   of  Abaucourt,   as   the 
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crow  flies,  reached  Palaeozoic  rucks  a-t  a  depth  of  2,817  feet  or  so  from  the 
surface,  and  on  June  3rd,  1905,  at  a  depth  of  3,257  feet  a  small  coal-seam 
about  8  inches  thick,  was  struck.  If  the  foldings  of  the  strata  follow  their 
normal  course  in  this  area,  and  are  not  thrown  out  by  unsuspected  faults, 
the  horizon  struck  at  Laborde  is  somewhat  higher  than  that  proved  at 
Abaueonrt,  and  consequently  there  is  some  hope  that  the  seam  found  at 
the  latter  place  will  be  ultimately  discovered  at  the  former  ;il-... 

Prof.  R.  Zeiller,  having  examined  the  plant-remains  obtained  from  the 
Coal-measures  at  Abaucourt,  is  inclined  to  correlate  those  strata  with  the 
upper  portion  of  the  Middle  Saarbriickcn  group  (that  i^,  with  the  Obere 
FlammkoJden,  or  Upper  Gas-coals).  He  points  out  that  the  horizon  is  very 
different  from  those  struck  at  Eply,  Pont-a-Mousson,  Lesmenils  :\n<\  Alton. 
localities  lying  to  the  north  of  the  Nomeny  fault.  In  these  four  localities 
the  measures  may  be  regarded  as  intermediary  between  the  Lower  Gas- 
coals  (Liegende  Flammkohlen)  and  the  Bituminous  coal-group  (Fetthohlen- 
gruppe)  which  constitutes  the  basement  of  the  Saarbriicken  Coal-measures. 

Plantes   houilleres  des  Sondages  d'Eply,   Lesmenils,  et   Pont-a-Mousson 
(Meurth         <  ).     By  R.  Zeiller.      Gomptes-rendus  hebdomadaires  des 

inces  di  VAcadimu  ■  !■  ,  1905,  vol.  cxl.,  pages  s:!7-S40. 

This  paper  deals  with  the  plant-remains  obtained  from  the  borings 
put  down  at  three  separate  localities.  At  Eply,  in  reddish  or  purplish  shales 
which  had  all  the  appearance  of  Permian  rocks,  various  species  of  Coal- 
measure  plants  were  obtained  between  the  depths  oi  2,234  and  2,215  feet, 
forming  a  well-characterized  assemblage  of  the  Westphalian  flora.  Two 
species  got  at  Eply  (Neuropteris  rarinervis  and  Linopteris  obliqua)  are  typical 
of  the  upper  horizons  of  the  Westphalian,  and  in  the  Valenciennes  basin 
make  their  first  appearance  near  the  top  of  the  middle  stage,  reaching 
their  acme  in  the  upper  stage.  In  the  grey  shales  passed  through  between 
the  depths  of  2,245  and  2,203  feet,  these  two  ferns  were  again  obtained,  as 
also  Neuropteris  heterophylla  and  X.  tenuifolia,  with  other  plants  reminiscent 
of  those  which  characterize  the  Saarbriicken  Coal-measures.  At  2,411  and 
2,420  feet  also,  Pecopteris,  Linopteris  and  Sph  nophyllum  were  obtained. 
Very  similar  results  ensue  from  an  examination  of  the  ferns  and  other 
plants  brought  up  from  various  depths  between  2,640  and  3,719  feet  in 
the  Lesmenils  boring:  they  include  two  species  (Lonchopteris  Defrancei  and 
Cingularia  typica)  which  have  been  hitherto  found  in  the  Saarbriicken  basin 
alone.  This  forms  an  interesting  addition  to  the  evidence  that  the  coal- 
field of  French  Lorraine  is  a  prolongation  of  that  basin.  From  Pont-a- 
Mousson,  between  the  depths  of  2, (156  and  2,683  feet,  at  no  great  distance 
from  the  roof  of  the  first  coal-seam  proved  there,  another  assemblage  of 
Westphalian  plants  was  obtained.  L.  L.  B. 


THE  SEARCH  FOR  COAL  IN  PICAEDY,   PRANCE. 

/."   ffouille  in    Picardit  :   du   Raccordement  ties  Bassins  Houillers  dt   V Angleterrt 
,,,-,,■  ceux  ili   In    fPestphalie.     Jiy  3.  Herniary.     Annates  dt   la  Socie"t4  g4o- 
logiqut  du  Nord,  1904,  vol.    exxiii.,  pages  89-101,  with  2  figures  in  th 
and  1  plate. 

The  author  points  out  that,  in  the  search  for  the  basins  iu  which  the 
Coal-measures  lie,  the  prospector  must  trace  out  carefully  the  so-called 
Hercynian  ridges,  which  resulted  from  the  movements  of  uplift  that  took 
place  in  all  parts  of  the  globe  after  the  close  of  Devonian   time.     A  typical 


4--  NOTES    OF    PAPERS     IN    COLONIAL    AND    FOREIGN 

example  is  the  great  ridge  that  can  be  followed  from  the  Harz,  through  the 
Ardennes,  the  Mcndip-.  Smith  Wales,  and  Ireland  to  Bantry  bay,  re- 
emerging  on  the  American  shore  of  the  Atlantic.  In  the  troughs  alongside 
this  ridge  the  Coal-measures  were  Laid  down;  at  a  subsequent  period, 
phenomena  ol  a  sufficiently  cataclysmic  character  occurred  to  thrust  the 
Devonian  and  Silurian  strata  over  the  Coal-measures,  shear  these  off  iu 
part,  and  drag  them  along  for  miles  to  the  uorthward  together  with  the 
overturned  Carboniferous  Limestone.  Thus  was  formed  the  massif  of  the 
Condroz;  the  impelling  force  evidently  came  from  the  southward,  and 
obviously  acted  in  post-Coal-measure  time.  Cut  yet  another  phenomenon 
i~  traced  to  the  great  pre-Coal-measure  uplift;  secondary  folds  were  formed 
iu    the    earth's    crust,    following    the    alignment    of    the    great    ridge,    and 

illing  latter  a  fashion)  the  concentric  rippling  of  water  when  a  stone 
has  beeu  thrown  into  it.  So  again  iu  the  secondary  troughs,  given  favour- 
able conditions.  Coal-measures  were  laid  clown.  The  discovery  of  the  basin 
of  Belgiau  Limburg  and  the  Campine,  between  Sittard  and  Antwerp,  fits  in 
excellently  with  this  theory;  and  so  too  does  the  alignment  of  those  coal- 
fields in  England  which  lie  to  the  north  of  the  great  Efercynian  ridge.  The 
Belgian  geologist.  Prof.  X.  Stainier,  having  confined  himself,  iu  his  recently 
published  memoir,  to  the  region  north  of  that  ridge,  the  author  conversely 
confines  himself  to  the  area  south  of  it,  which  he  terms  the  South  Hercynian 
tract.  He  affirms  that  undiscovered  coal-fields  are  aligned  parallel  with  the 
great  ridge  in  this  tract ;  a  line  drawn  iu  that  direction  across  the  Channel 
from  Exeter  would  perhaps  strike  St.  Yalery-sur-Somme ;  and  the  hypo- 
thetical coal-field  which  underlies  Picardy  would  join  up  with  the  Dinant 
basin  through  Peronne  and  Amiens.  Peronue  the  author  regards  as  the 
most  hopeful  locality  at  which  to  start  the  first  trial-boring.  In  the  estuary 
of  the  Somme,  however,  one  need  not  expect  to  strike  the  Palaeozoic  rocks 
at  a  depth  of  much  less  than  2,000  feet  below  the  surface. 

Prof.  J.  Gosselet,  although  disagreeing  with  many  of  the  theoretical 
•considerations  put  forward  by  the  author,  agrees  wTith  him  iu  recommending 
the  prosecution  of  a  search  for  coal  in  Picardy,  and  he  thinks  that  it  is 
just  possible  that  the  synclinal  folds  are  not  so  closely  packed  together  there 
as  in  the  Condroz  and  the  Avesnes  district,  and  that  some  of  them  will 
prove  to  contain  workable  coal.  L.  L.  B. 


•1)E   OF   FORMATION    OF   PAS-DE-CALAIS   COAL. 

Modt  '/'  Formation  de  la  Houilledu  Pas-de-Calais.     By  Charles  Barrois. 
Annak  s  </<  la  SociUi  g6ologiqu<  du  Nord,  1904,  vol.  xxxiii.,  pages  156-172. 

Premising  that  coal  consists  of  vegetable  remains,  in  different  stages 
of  decomposition,  enclosing  within  their  interstices  amorphous  brown  sub- 
stances which  both  envelop  and  penetrate  them,  the  author  jraiuts  out  that 
three  successive  phases  are  distinguishable  in  its  formation.  First,  the 
accumulation  of  the  vegetable  matter;  then,  the  work  done  by  chemical  re- 
actions under  water  (this  point  is  especially  emphasized),  including  more 
or  less  complete  dehydration  and  deoxidation  of  the  cellulose,  with  con- 
sequent liberation  of  water,  carbon  dioxide  and  marsh-gas.  According  as 
the  elimination  of  hydrogen  and  oxygen  approximates  to  greater  or  less 
completeness,  the  coal  produced  will  evidently  vary  in  character.  During 
this   second   phase,   shrinkage   of   the   mass   takes   place,    amounting   to   from 


TRANSACTIONS   AND   PERIODICALS.  19 

10  to  ^0  per  cent,  of  the  original  volume  of  the  accumulated  vegetable 
matter.  The  third  phase  consists  in  the  work  subsequently  done  by  chemical 
reaction?  underground:  this  is  the  phase  of  "posthumous  molecular  dis- 
placement," wherein  the  vegetable  remains  are  bituminized,  or.  as  the  case 
may  lie,  silicified.  ferruginized  and  pyritized.  Liberation  of  hydrocarbon 
and  oxidic  gases  is  one  of  the  results,  as  also  the  ultimate  increase  of  the 
percentage  of  carbon  in  the  coal.  Anthracite  is  defined  as  a  coal  especially 
rich  in  carbon,  and  graphite  as  an  anthracite  from  which  all  volatile  matter 
has  been  expelled.  A  tabular  view  of  the  average  chemical  composition  and 
specific  gravity  of  the  series — wood,  peat,  lignite,  coal,  anthracite  and 
graphite  is  given,  and  is  intended  to  impress  the  reader  with  the  fundamental 
notion  of  the  unity  of  origin  of  all  fuels.  The  differences  which  they 
present  are  assignable  to  the  successive  and  cumulative  action  of  several 
factors  during  the  various  phases  of  formation  of  the  rock.  In  the  first 
phase,  diverse  floras  have  contributed  to  its  structure,  vaseular  cryptogams 
predominating  in  the  Coal-measures,  gymnosperms  in  the  lignites,  and 
monocotyledons  in  the  peat  of  Northern  France,  etc.  In  the  final  phase, 
time  and  pressure  were  powerfully-contributing  factors  in  the  slow  chemical 
reactions  which  were  then  taking  jjlace.  The  older  the  deposit,  the  greater 
appears  to  be  the  transformation  that  has  been  effected.  On  the  other 
hand,  investigation  of  the  vegetable  deposits  of  one  period  alone  (say,  the 
Carboniferous)  in  rocks  subjected  to  increasing  dynamic  action,  will  show 
that  the  horizontal  lignites  of  Moscow  are  replaced  by  the  folded  seams  of 
bituminous  coal  in  Central  France,  by  the  more  tightly  packed  lean  coal  in 
the  North  of  France,  by  the  anthracite  and  even  the  graphite  in  the  meta- 
morphosed region  of  the  Alps.  Time  and  pressure,  then,  are  both  deter- 
mining factors,  in  regard  to  the  differences  observable  between  the  vegetable 
dej^osits  of  different  basins. 

In  the  Pas-de-Calais,  at  least  six  varieties  of  coal  are  recognized, 
ranging  in  percentage  of  carbon  from  75  to  95,  in  that  of  oxygen  and 
nitrogen  from  19-5  to  3,  and  in  that  of  hydrogen  from  55  to  1.  Volatile 
matter  correspondingly  varies  from  45  per  cent,  to  8,  and  the  specific  gravity 
from  1-25  to  L70.  The  causes  of  these  differences  are  extremely  various: 
but  one  is  certainly  to  be  found  in  the  different  character  of  the  vegetable 
remains  from  which  the  seam  originated.  Then,  the  conditions  of  macera- 
tion varied  according  to  the  depth  of  the  water  overlying  the  deposits.  The 
thickness  of  the  dejuosit  itself  determines  variations  in  dessication,  aeration, 
pressure,  etc.,  and  so  too  does  the  nature  of  the  roof.  The  character  of 
the  basins  in  which  the  deposits  were  laid  down  is  also  an  important  factor. 
Attention  is  finally  drawn  to  the  diminution  of  volatile  matter  according 
to  the  depth  at  which  a  seam  is  situated  in  the  series  (known  as  Hilt's  law 
since  1873),  and  to  the  similar  diminution  from  south  to  north  in  the 
Pas-de-Calais,  assignable  to  the  rise  of  the  geothermic  degree  jn'odueed  by 
tectonic  folding. 

The  percentage  of  volatile  matter  is  independent  of  the  nature  of  the 
barren  measures,  as  well  as  of  the  faults  which  traverse  the  rocks,  showing 
■that  the  variation  in  the  coal  had  taken  place  before  these  faults. 

L.  L.  B. 
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EARTHQUAKE  IN   LOWEB  STYRIA   AM)  CARNIOLA,  AUSTRIA,  1904. 

Berichl  iiber  das  Erdbeben  in  Untersteiermark  wnd  Kraut  am  SI.  Mar:  1904.  By 
R  Hoerkes  and  F.  Seidl.  ifitteilungen  der  Erdbeben-Kommission  der 
kaUedichen  Akademu  der  Wissenchaften  in  Wien,  1905,  n.s.  No.  27, 
pag(  s  1  -48  and  a  map. 

12  a.m.  on  March  31st,  1994,  the  boundary-districts  of  Styria  and 
Camiola  were  shaken  by  an  earthquake,  of  intensity  6  to  7  (De  Rossi-Forel 
neighbourhood  of  Trifail  and  Hrastnigg,  which  was  propagated 
in  nil  direction-  through  both  provinces,  as  well  as  into  south-eastern 
Carinthia.  The  authors,  being  the  recognized  seismological  recorders  for 
the  two  provinces,  were  the  recipients  of  a  vast  number  of  reports  on  the 
event,  drawn  up  by  schoolmasters,  members  of  the  clergy,  factory-owners, 
aud  others.  .1  tabular  summary  of  these  reports  is  given,  referring  to  47 
Localities  in  Styria,  and  41  in  Camiola. 

Fore-shocks  had  been  observed  on  March  :30th  and  31st,  and  after-shocks 
took  place  on  April  1st  and  April  4th.  The  epicentral  area  of  the  principal 
shock  is  shown  to  have  covered  rather  more  than  19  square  miles.  Within 
this  ana.  some  chimneys  fell,  a  few  window-panes  were  shattered,  plaster 
crumbled  from  the  walls,  etc.,  and  the  inhabitants  of  the  various  villages 
were  in  some  cases  terror-stricken.  The  inferences  to  be  drawn  from  the 
isoseismals  plotted  out  on  the  map  are  discussed  in  detail,  and  stress  is  laid 
on  their  approximately  concentric  circularity,  whence  it  is  concluded  that  we 
have  here  a  typical  example  of  a  centric  earthquake.  The  authors  regard  as 
profitless  any  elaborate  attempt  to  determine  the  precise  relationship  between 
the  intensity  of  the  shock  and  the  lithological  character  of  the  underlying 
rocks  of  the  country;  especially  (perhaps)  as  these  rocks  are  of  extremely 
various  ages,  texture  and  composition,  but  more  especially  because  the 
;iv,  liable  data  are  insufficient  to  give  a  picture  in  all  respects  true  of  that 
relationship.  The  older  viewT  that,  iu  the  epicentral  area,  seismic  vibrations 
ar<  almost  exclusively  of  a  saltatory  character,  is  not  altogether  borne  out 
by  the  data  collected  on  this  occasion.  Thus,  at  Trifail,  a  locality  close 
to  the  epicentrum,  the  earthquake  is  pointedly  described  as  having  consisted 
of  a  quick  succession  of  undulatory  movements,  and  the  reports  from  four 
other  localities  within  the  epicentral  area  concur  in  that  description. 

A  sound,  mostly  compared  with  the  deep  rumbling  of  thunder,  preceded 
and  accompanied  the  principal  shock.  The  duration  of  this  shock  is  very 
variously  :     but  within  the  epicentral  area  it  must  have  been  rather 

under  than  over  5  seconds.  As  to  direction,  the  statements  tabulated  are 
so  diverse,  even  from  one  and  the  same  locality,  that  the  authors  prefer  to 
disregard  them  altogether.  The  after-shock  which  took  place  on  April  4th, 
started  from  some  point  along  the  great  fault-line  that  strikes  from  Oberburg 
westward  across  the  Cerna  Dolina,  and  thence  across  the  LTriehsberg  towards 
Zirklach.  Parallel  with  this,  and  a  little  to  the  south  of  it,  trends  the 
Egg-Grlogowitz-Trifail  fault-line,  which  apparently  passes  through  the  focus 
;  he  principal  shock  of  March  31st.  Therefore,  the  hypothesis  that  the 
cause  of  the  earthquake  here  described  lies  in  tectonic  movements  connected 
with  the  fault-system  of  the  region,  will  not  seem  very  far-fetched.  The 
<i.  indeed,  i-  a  typically  disturbed  one,  full  of  complicated  folds, 
faults   and  overthrusts.  L.  L.  B. 
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APPENDI  C  E  S. 


-NOTES  OF  PAPEES  ON  THE  WORKING  OF  MINES,  METALLURGY, 
ETC.,  FROM  THE  TRANSACTIONS  OF  COLONIAL  AND  FOREIGN 
SOCIETIES   AND   COLONIAL  AND   FOREIGN   PUBLICATIONS. 


URANIUM-ORE  DEPOSIT  IN   AUVERGNE,   FRANCE. 

Sin-  mi  nouveau  Gisemeni  uranifere  /rangais.  By  E.  Boubee.  Bulletin  de  la 
Sorirti ifrancaise  de  Mineral logie,  1905,  vol.  xxviii. ,  pages  243-244. 
The  author  has  quite  recently  discovered  and  investigated  this  deposit, 
situated  in  the  neighbourhood  of  Ambert,  in  the  department  of  the  Puy-de- 
Dome.  It  consists  of  a  ferruginous  vein,  from  20  to  26  or  more  feet  thick, 
which  has  been  traced  for  f  mile  at  least.  At  the  base,  in  a  much  altered 
ferruginous  quartz,  magnificent  crystals  of  chalkodite  and  uranite  occur 
in  fissures,  comparable  with  the  best  examples  of  the  kind  known  from 
Saxony,  Cornwall,  Spain,  and  elsewhere ;  also  films  of  uranium-ochre  are 
noted.  The  vein  appears  to  become  richer  the  deeper  down  one  goes:  thus. 
the  samples  got  from  13  feet  below  the  surface  are  at  least  thrice  as  rich 
as  those  obtained  from  the  outcrop.  In  the  same  quarry  there  occurs  also 
a  vein  of  mispickel,  partly  crystalline,  associated  with  blende  in  a  gangue 
of  altered  protogene.  L.  L.  B. 


RADIO-ACTIVE  MINERALS   IN   FRANCE. 

Sin-  mi  nouveau  Mineral  radifere.  By  J.  Danne.  Comptes-rendus  hebdomadairex 
des  Stances  de  I'Academie  des,  Sciences,  1905,  vol.  cxl.,  pages  241-243. 

The  author  lately  discovered  that  certain  plumbiferous  rocks  of  the 
neighbourhood  of  Issy-1'Eveque,  in  the  department  of  Saone-et-Loire,  con- 
tain radium.  The  element  is  more  especially  associated  with  the  pyro- 
morphite,  the  other  radio-active  substances  in  the  deposit  being  plumbiferous 
clays  and  pegmatites.  The  remarkable  circumstance  is  that  none  of  them 
contain  uranium,  whereas  hitherto  it  had  been  supposed  that  radium  was 
only  present  in  uraniferous  minerals.  And  thus  the  facts  appear  to  be 
in  contradiction  with  the  hypothesis  that  radium  is  really  a  derivative  of 
uranium;  it  is  possible,  however,  that  the  radium  has  been  quite  recently 
introduced  into  the  pyromorphite  by  the  percolation  of  radio-active  waters. 
The  lead-ore  occurs  in  the  form  of  narrow  veinlets  seaming  quartzose  and 
felspathic  rocks,  which  are  always  very  damp,  owing  to  the  presence  in  the 
neighbourhood  of  numerous  springs.  The  waters  from  these  go  by 
preference  to  the  plumbiferous  rocks  (as  these  constitute  the  most  permeable 
soil  of  the  district),  and  radio-active  gases  are  shown  to  be  in  solution  iu 
them. 

A  radium-bearing  mineral  has  also  been  found  at  St.  Symphorien  de 
Marmagne,   25  miles   away. 

Some  of  the  specimens  of  the  Issy  pyromorphite  exhibit   a   radio-activity 
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which  is  equivalent  to  that  of  uranium  several  times  multiplied;  but,  as 
a  rule,  the  radio-activity  is  much  feebler.  The  size  of  the  deposit  is 
sufficient  to  allow  of  the  extraction  of  salts  of  radium  on  an  industrial 
scale.  L.  L.  B. 


MAXGANESE-OEE    IN    THE    BLACK    FOKEST,    BADEN. 
Die  Manganerz-Vorkommen  im  oberen  SchwarzwcUd,  Grossherzogthurn  Baden.       By 
Josef    Lowag.       Osterreichiacht     Zeitschrift  fur    Bin/-    and  Huttenwesen, 
1903,  ro/.  IL,  pages  146-148. 

In  the  mountain-system  of  the  Black  Forest,  the  prevailing  rocks  are 
crystalline  schists,  gneiss  and  granite.  The  rock  is  much  fissured,  and  the 
fissures,  especially  in  the  southern  and  higher  parts  of  the  mountains,  are 
filled  with  lodes  of  various  ores.  The  granite  runs  north-east  and  south- 
west down  to  the  Bhine,  thinning  off  on  the  north-east  where  it  dis- 
appears under  a  layer  of  variegated  sandstone.  The  distinguishing  features 
are  the  occurrence  of  oligoclase  and  orthoclase,  and  the  porphyritic  structure 
of  the  granite.  Groups  of  mineral  lodes  running  north-west  and  south-east 
intersect  the  granite,  and  form,  especially  in  the  later  coarse-grained 
granite,  a  rich  deposit  of  silver-  and  cobalt-ores,  barytes,  and  copper- 
pyrites.  Bed  haematite  and  manganese-ores  are  also  found,  sometimes  in 
parallel,  sometimes  in  cross-courses.  Formerly  the  whole  district  was 
extensively  worked  for  all  these  minerals,  as  evidenced  by  the  numerous 
waste-heaps  and  abandoned  mines,  but  the  rock  being  hard,  and  the  lodes 
thin,   working  was  probably  never  profitable. 

Bed  haematite  and  manganese-ores  occur  chiefly  in  dark  red  felspathic 
granite;  the  brown  iron-ore  also  shows  traces  of  manganese,  and  is  easily 
smelted.  The  iron-  and  manganese-ores  are  always  found  together  in  the 
granite ;  the  former  is  mixed  with  felspar,  which  detracts  from  its  value 
for  smelting,  but  the  manganese-ores  are  pure.  They  consist  chiefly  of 
manganite,  fibrous  manganese  and  pyrolusite.  Neither  the  red  iron-ore  nor 
the  manganese-ore  extend  to  a  great  depth :  the  manganese-ore  thins  out 
at  65  to  80  feet,  while  below  130  feet  the  red  haematite  passes  over  into 
cojjper-  and  cobalt-ores.  Small  quantities  of  porphyry  occur  with  the 
granite  in  various  places,  and  are  sometimes  traversed  by  lodes  of  felspar 
containing  manganese-ore  and  brown  haematite. 

Manganite,  compact,  streaky  or  crystallized,  and  pyrolusite  are  the 
prevailing  ores,  and,  in  others,  philomelane.  With  these  minerals,  felspar, 
white  and  pink,  in  great  abundance,  fluorite,  quartz,  jasper,  red  haematite 
and  copper-pyrites  are  found,  all  much  mixed  together.  These  ores  were 
almost  certainly  originally  held  in  solution,  and  deposited  by  hot  springs 
in  clefts  and  fissures,  as  traces  still  remain  of  the  former  thermal  activity. 

E.  M.  D. 


FOSSIL    BIBFLE-MABKS    AND    BBOWN-COAL    MINING    IN    BAVABIA. 

hi,  fo88ilen  oberoligocanen  Wellenfurchen  des  Peissenbergs  und  ihre  Bedeutung  fur 

den  dortigen   Bergbau.      By  A.    Bothpletz.      Sitzungsberichte  der  matin- 

matisch-physikalischen   Klasse    der    Koniglich    Bayerischen    Akademie    der 

Wi&senschaften  zu  Miinchen,  1904,  vol.  xxxiv. ,  pages  371-382,  and  1  plate. 

For  the  last  decade,  some  attention  has  been  devoted  by  the  officials  of 

the   coal-mining    districts   of    Upper    Bavaria,    to    the    question    whether    the 
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steeply-inclined,  southward-dipping,  Upper  Oligocene  coal-seams  of  the  Peis- 
senberg form  a  normal  sequence  or  whether  they  are  overthrust;  in  other 
words,  whether  they  constitute  the  northern  limb  of  a  syncline  which 
gradually  flattens  out  towards  the  Ammer,  or  whether  they  bend  round 
northward  below  the  surface  with  (at  first)  an  increasingly  steep  dip,  as  the 
overthrust  southern  limb  of  a  syncline.  An  irrefragable  answer  to  this 
question  would  be  of  great  importance  from  the  mining  point  of  view,  as 
well  as  from  that  of  the  tectonic  geologist. 

The  district  has  lately  been  remapped  by  the  Bavarian  geologists,  with 
the  result  that  the  conviction  has  gained  ground  that  the  Peissenberg  seams 
(in  contradistinction  to  the  views  held  by  the  older  geologists)  do  occupy 
their  normal  position.  The  chief  workable  seams  lie  below  two  beds  of 
quartzose  sandstone  and  sand,  and  but  few  seams  occur  between  those  two 
beds;  now,  these  conditions  are  repeated  in  the  Penzberg  district,  where  it  is 
known  that  the  sequence  is  normal,  although  the  existence  of  the  aforesaid 
quartzose  sands  has  not  yet   been   actually   proved  in  the   intervening  area. 

The  author,  however,  brings  forward  evidence,  in  the  shape  of  ripple- 
marked  sandstones  from  the  Peissenberg  mines,  which  were  discovered  there 
in  the  summer  of  1904,  to  prove  that  there  is  no  longer  any  question  that 
the  coal-seams  are  overthrust;  for  the  accompanying  sandstone-beds  are  shown 
by  the  ripple-marking,  sun-cracks,  worm-tracks,  etc.,  to  be  lying  with  their 
original  undersides  uppermost.  This  evidence  came  to  him  as  a  great 
surprise,  as  he  had  of  late  years  inclined  more  and  more  to  the  view  that 
the  Peissenberg  sequence  is  normal.  It  seems  probable  that  the  lower 
shaft,  if  driven  far  enough,  will  strike  the  coal-seams  deeper  down,  dipping 
more  and  more  steeply,  until  at  last  the  dip  changes  from  south  to  north. 
Along  the  Peissenberg  ridge  runs  a  big  fissure-fault,  hading  southward, 
which  undoubtedly  constitutes  an  important  tectonic  boundary  and  probably 
demarcates  the  limit  of  the  workable  coal-area.  L.  L.  B. 


PETROLEUM-BEARING    FLYSCH    OF    THE    TEGERNSEE    DISTRICT, 

BAVARIA. 

Der  Flysch  im  Tegernseer  Gehiet  mit  spezieller  Berikksichtigung  des  Erdblvorhom- 

iik  a  -.  ]>!i  Wolfram  Fink.  Geognostische  Jahreshefte  1903  [1905],  vol.  xvi. , 
pages  77-104,  with  11  figures  in  the  text  and  1  map. 

In  the  Flysch-deposits  of  this  neighbourhood  the  author  recognizes,  and 
describes  in  some  detail,  four  chief  lithological  divisions:  (1)  the  sandstones 
and  conglomerates;  (2)  the  siliceous  limestones  or  kieselkalke;  (3)  the  marls; 
and   (4)   the   slates,   which    occur   at    several    horizons   in   the   group. 

Dealing  with  the  western  shore  of  the  lake  (Tegernsee)  he  summarizes 
the  history  of  the  oil-deposit  there,  which,  in  the  Middle  Ages  and  later, 
was  an  object  of  veneration,  the  so-called  "  St.  Quirinus  oil  "  being  then  re- 
garded as  a  miraculous  specific  for  practically  every  disease  with  which 
humanity  has  ever  been  afflicted.  It  was  discovered  by  the  monks  of  the 
neighbouring  abbey  between  the  years  1430  and  1441,  and  they  and  their 
successors  drove  a  thriving  trade  with  the  "  miraculous  oil  "  for  many  a 
generation,  until  a  matter-of-fact  nineteenth-century  chemist  demonstrated 
that  it  was  neither  more  nor  less  than  crude  petroleum.  In  1838,  the 
attempt  was  made,  by  means  of  adits  and  shafts,  to  get  nearer  the  actual 
source  of  the  flow,  and  thereby  to  increase  the  annual  output ;   but  this  yield 
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now  did  not  exceed  176  gallons,  and  in  1840,  the  overpowering  evolution  of 
pit-gases  put  a  stop  to  tint  her  experiments  in  that  direction.  However, 
fresh  trial-borings  were  put  down  as  recently  as  1898  and  1899,  both  on 
the  original  site  anil  on  the  lake-shore.  From  an  analysis  made  in  1883, 
it  was  shown  that  this  oil  is  very  rich  in  naphtha  and  paraffin-constituents, 
and  bears  comparison  with  the  Pennsylvanian  petroleum.  Details  are  given 
of  the  borings,  and  from  the  summary  of  results  we  learn  that  in  no  case 
was  >>il  struck  at  a  depth  greater  than  328  feet  below  the  surface;  and 
that  it  occurred  exclusively  among  the  strata  belonging  to  the  group  of 
the  siliceous  limestones  or  hieselkalke.  The  base  of  the  Flysch-deposits  as 
a  whole   was   not   reached  at   a   depth  of  even  1,970  feet. 

Turning  then  to  the  eastern  shore  of  the  lake,  the  author  mentions  the 
occurrence  of  petroleum-bearing  hieselkalke  at  the  sources  of  the  Felmbach; 
these  limestones  are  dark-grey,  slightly  micaceous,  and  on  heating  give 
forth  smoke  profusely,  with  a  strong  odour  of  petroleum.  They  contain 
an  abundance  of  foraminifera  of  early  Tertiary  age,  and  immediately  below 
the  spot  here  described  is  an  outcrop  of  Cretaceous  limestones.  Several 
other  occurrences  of  petroleum  in  the  hieselkalke  of  the  eastern  shore  are 
on  record. 

A  glance  at  the  map  shows  that,  while  on  the  western  lake-shore,  the 
Flysch-deposits  extend  over  a  considerable  area  from  north  to  south,  and 
are  predominantly  sandstones;  on  the  eastern  shore  they  are  packed  closer 
together  and  the  hieselkalke  j^redominate  over  the  sandstones.  A  good  and 
conspicuous  geological  boundary  is  formed  by  the  red  slate,  which  invariably 
occurs  in  the  district  here  described  at  the  junction  of  the  two  above- 
mentioned  rocks.  The  tectonic  structure  is  not  that  of  a  regular  succession 
of  aynclines  and  anticlines,  but  the  strata  appear  to  have  been  folded  and 
then  packed  over  each  other.  Evidence  of  overthrust  is  cited  from  one 
locality.  Faults  are  numerous,  the  most  important  being  the  Tegernsee 
main  cross- fault  which  runs  from   north  to  south. 

The  question  whether  the  petroleum  is  of  secondary  occurrence  in  the 
Flysch,  and  really  originates  from  the  older  Haupt  Dolomit  has  been 
the  subject  of  lengthy  debate.  The  author  marshals  the  evidence  in  favour 
of  the  contrary  view,  concluding  that  the  Tegernsee  petroleum  originated 
in  the  group  of  strata  wherein  it  now  occurs.  He  believes,  too,  that  its 
genesis  may  be  traced  to  the  microfauna,  the  remains  of  which  are  abundant 
in  the  Flysch  thereabouts,  namely,  foraminifera,  radiolaria,  pteropoda, 
diatomaeea?,  etc.  L.  L.  B. 


THE  PINCHING-OUT,  ETC.,  OF  COAL-SEAMS  IN  THE  SAARBRUCKEN 
COAL-FIELD,   GERMAN   LORRAINE. 

Einigt     Beobachtungen   mi    Flotzverdriickungen  im  Saarkohlenrevier.      By  Ernst 
Koh[,er.     Oeognontischt  Jahreshefte  1903,  [1905],  vol.  xvi.,  pages  63-68,  with 
5  /?;/'"''  s  '»  tin  tt  '■'. 
The  author  points  out  that  the  ordinary  usage  among  mining  men  of  the 
■word    verdriickung,    which    sensu    */rirfo    implies    pinching-out,    is    somewhat 
lax.     It   is    apparently   extended   to    all    the    irregularities    of   which    a    coal- 
men in   may  be  capable.       Confining  it,  however,  to  its  true  meaning,   he   holds 
that  such  pinching-out  is  due  in  some  cases  to  thrust  or  drag  of  the  seam 
along   a   fault-plane    or   a    flexure.     He    describes    and    figures    instances    due 
to  other  causes  observed  by  him  in  the  Emil  coal-seam,   in  the  Geislautern 
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and  Hostenbach  collieries;  this  seam  happens  to  be  regarded  as  the  best 
that  xs  worked  m  either  of  these  collieries,  and  yet  in  the  matter  of  pinchin" 

V     difters  from  the  generality  of  the  seams  of  the    I «  FlanTg  Cofl 

t  L  «  r:  basin'.Whkh  aPPear  -  the  whole  (apart  from  fall  ing 
or   very  gradual   changes   m    thickness)    to   be    free   from   irregularities    ov  r 

considerable   area.     In   one   case,    he   figures    what   uncommonly    r  s  mbl 

tie       washouts"   familiar  to   British   observers;    and   states   that    the   lace 

h^e  tl.  d^out.nuity  of  the  seam  arises  is  filled  up  with  -  Bed  MeasuS    » 

ale  the  wa  h  V;  •"  SVeJ'  0r/ed-d-ye11-  mottled).  But,  i„  the  other 
case  the  wash-out  u  reversed,  if  one  may  so  express  it,  and  the  «  Bed 
Measures       huge    up    the   seam    into    an    interstratal    anticline,    that    is 

th ••«:„  Met    °nIy/feCtS   °ne    BtratUm    *»*    -*    those    above    or    below 
floor    Efed+]MeaSUreS       formi^  *  ^ct   a   sort  of  lenticle  (in  section)   at  the 

"washouS-rTheE18^    ^    *    ^    ^^    «»    <»™»    ^ 
w a.houts       m    the   Emil    seam,    supplies    the    solution:    we    have    here   the 

lymg    .hales    are    conspicuous    by    their    absence.        As    Dr"    Passage    has 

£":  :;nrre  ****? are  be^  »^— -  -  ^-pSm^ 

aries    Ld     h     Br?15  WV    2  JT  ^  ^  °f  the  Orinoco  and  its  tribu- 
teficken    «  w     f  ^i^1   and   the   stratigraphical   characters  of   the   Saar- 

coastltnd      Suet?      "*   ^  ParaHeIed   by   ^^  from   ^   ^eneauX 
coa.t  land      Such   coal   as   remains   above    or    below   the    "  wash-out  "   in    «,„ 

TttsEtz  the  rr is  either  iike  a  -—  o^irind1  a, 

~s   is   frequently  observed.     The   author  lee  Ve^a     Ty  ^J^ 

a  systematic  mapping  of  "wash-outs"   in  a   coal-field     it   woubl    J  t? 

to  reconstruct  the  ancient  river-svstem  of  that  a  re,    and  thu       u       ' 

of  the  surface-relief  as  it  existed"  in  Coal-m^eUmes  "  '  ^ 


L.  L.  B. 


THE  GENESIS  OF  KAOLIN-DEPOSITS  IN  SAXONY 
W     Weizse-Erden-Zeche  St.  Aureus  bei  Aue.      By  0.  St.tz.h.      aw^*, 

Mb  tfeo%,e,  1905,  ,o,  ,*/.,  w  333-3,7,  rti  2  *.* ,  J  ^i 
STiste    that  Wr        P!;'PetUatc  the  ™w>   ^  by  the  older  school   of  geolo- 
flf rf ■        T  I'  Ulhmate  product  of  the  fathering  of  felspar  Td 

ssw^tsr  are  -—  *» to  ~  -&  - 

Careful    observers,    however,    long    ago    noted    facts    which    were    hardly 
of      uit  ,     ,thlS   df  ^tfully   --Pie    hypothesis.     Thus.    kao^-de^fts 

of   quite   small    horizontal    extent,  but    going    down    to    untold    depths     were 

:::■«,:;;  hilltps;  while-  -n the  °ther  *iX*T2 

w      td  7';!7ng  DOt  th°  SHghtest  trace  of  kaolini.ation, 

were  tound  coienng  wide  stretches  of  plain   and   valley 

Mr.    H.    Rosier    has    recently    pointed    out    the    chief    characters    which 
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differentiate  mere  weathering  from  kaolinization,  and  these  are  summarized 
l>y  the  author  of  the  paper  under  review  in  tabular  form.  Both  writers 
are  convinced  that  kaolin-deposits  are  the  result  of  the  decomposition  of 
highly  felspathic  rocks  by  post-volcanic  processes,  in  other  words,  by  the 
upward  percolation  of  thermal  solutions  or  vapours.  Such  deposits  are 
classified  by  Mr.  Rosier  as  primary  deposits;  the  material  transported  from 
these  to  another  spot  would  there  form  secondary  deposits,  of  greater  or  less 
purity  according  to  the  distance  which  the  kaolin  has  travelled  from  the 
original  sate;  and  this  would  admit  of  a  subdivision  of  such  secondary 
deposits  into  (o)  kaolin-sandstones,   and   (b)  kaolin-clays. 

It  is  claimed  that  the  oldest  known  and  first-worked  kaolin-dejjosit  in 
Europe,  that  of  Aue  in  Saxony,  furnishes  ample  evidence  confirmatory  of 
the  "  post-volcanic  "  hypothesis.  The  deposit  was  discovered  in  the  year 
1700,  and,  for  a  century  and  a  half,  the  famous  Meissen  porcelain-factory 
was  chiefly  supplied  with  china-clay  from  Aue.  Subsequently  big  deposits 
of  purer  kaolin  were  discovered  at  Meissen ;  and  the  workings  at  Aue 
have  for  many  years  passed  into  the  domain  of  ancient  history.  The  geo- 
logical conditions  of  the  Aue  deposit  completely  preclude  any  possibility  of 
its*  having  arisen  through  weathering.  Moreover,  undecomposed  iron-ores 
are  frequently  associated  with  the  kaolin,  also  nodules  of  chert,  and  huge 
crystals  of  quartz,  with  their  pyramidal  apices  invariably  directed  down- 
wards. The  association  of  iron-ores  with  kaolinized  country-rock,  it  will  be 
remembered,  has  also  been  noted  at  Broken  hill  and  at  the  Comstock  lode. 
The  day  is  not  far  distant  when  the  "  post-volcanic  "  theory  will  be  held 
to  apply  to  all  kaolin-deposits  without  exception,  and  then  perhaps  the 
text-books  will  follow  suit.  L.  L.  B. 


PYRITES-DEPOSITS    IN   THE   SAXON    ERZGEBIRGE. 

Uber  einigt  Kieslayi  rst<itt<  h  im  sdchsischen  Erzgebirge.  By  R.  Beck.  Zeitschrift 
fur praktische  Geologie,  1905,  vol.  xiii.,  pages  12-23,  with  \\  figures  in  the  text. 

The  two  now  comparatively  little  known  deposits,  with  which  the  author 
first  of  all  deals  in  this  paper,  are  no  longer  worked,  but  he  regards  a 
study  of  them  as  important,  in  view  of  the  light  which  they  throw  upon 
the  genesis  of  pyritous  ores. 

The  writer  describes  the  mines  formerly  worked  immediately  north-west 
of  the  little  town  of  Elterlein.  Here,  the  bed-like  ore-body  conforms  both 
in  strike  and  dip  with  all  the  convolutions  of  the  garnetiferous  mica-schists 
among  which  it  lies:  the  thickness  varies  from  a  minimum  of  an  inch  or 
so  to  a  maximum  of  5  feet,  but  the  average  variation  is  between  6  and 
11  inches.  The  ore  is  predominantly  iron-pyrites,  but  with  it  are  associated 
marcasite,  brown  and  black  zinc-blende,  and  occasionally  copper-pyrites  and 
galena,  with  a  little  quartz.  The  proportion  of  silver  present  in  the  pyrites 
is  generally  small,  but  it  rises  pari  passu  with  a  rise  in  the  admixture  of 
blende.  The  ore  is  described  as  "  intimately  intergrown  "  with  the  neigh- 
bouring country-rock,  which  is,  moreover,  for  a  distance  of  2  feet  or  so, 
impregnated  with  pyrites  in  a  fine  state  of  division.  Thin  partings  of 
schist  often  split  up  the  ore-body  into  two  or  more  layers.  Despite  its  con- 
cordance with  the  bedding  of  the  schists,  the  ore-body  sends  out  into  them 
several  apophyses  or  ramifications,  of  the  same  mineralogical  composition 
and  structure  as  the  parent-mass  itself.     All  the  known  conditions  point  to 
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the  inference  that  the  deposit  is  a  bedded  vein,  of  a  type  very  unusual  in 
the  Erzgebirge,  but  comparable  in  many  respects  with  such  Norwegian 
pyrites-formations   as   those   of   Roros. 

The  pyrites-deposits  of  Johanngeorgenstadt  occur  in  the  same  region 
of  contact-metamorphosed  phyllites,  in  association  with  the  tourmaline- 
granite  of  Eibenstock-Xeudeck,  as  the  complex  of  cassiterite-veins  and 
cobalt-silver-ores.  The  pyrites-formation  occupies  a  belt  about  \\  miles 
long,  which,  with  a  strike  trending  round  from  north-north-east  to  north- 
east, ranges  west  and  north-west  of  the  town  just  mentioned.  The  ore 
occurs  in  numerous  narrow  bands  among  the  schists,  or  impregnates  them 
in  a  state  of  fine  division.  It  is  predominantly  iron-pyrites,  with  which  are 
associated  chalcopyrite,  zinc-blende,  galena,  and  a  little  quartz  and  calcspar. 
All  the  metalliferous  constituents  of  the  deposit  contain  a  small  proportion 
of  silver.  In  some  cases,  too,  magnetite,  fluorspar,  cassiterite,  etc.,  occur. 
A  microscopic  examination  of  some  specimens  got  from  the  Eosina  Charitas 
mine  reveals  the  presence  of  acicular  crystals  of  anthophyllite  among  the 
pyrites,  recalling  vividly  the  similar  occurrence  of  anthophyllite  in  associa- 
tion with  the  pyrites  of  Falun  in  Sweden.  It  seems  tolerably  certain  that 
the  pyrites-deposits  of  Johanngeorgenstadt  were  originated  during  the 
process  of  contact-metamorphism  which  affected  the  rocks  of  that  neighbour- 
hood; or,  at  all  events,  that  they  assumed  then  their  present  aspect.  They 
therefore  are  probably  of  older  formation  than  the  complex  of  cassiterite- 
veins,  etc.,  above  mentioned. 

The  author  then  discusses  the  latest  evidence  in  regard  to  the  sulphidic 
ore-deposits,  which  lie  between  Klingenthal  and  Graslitz  in  the  Western 
Erzgebirge,  as  revealed  by  the  progress  of  mining  operations  within  the 
last  three  years  or  so.  These  ore-bodies  are  of  bedded  appearance,  conform- 
ing in  dip  and  strike  with  the  phyllites  among  which  they  are  intercalated. 
They  are  not,  however,  true  beds,  but  belts  or  zones  of  impregnation,  as 
B.  von  Cotta  rightly  pointed  out  more  than  a  generation  ago.  The  district 
is  one  of  great  tectonic  disturbance,  and  the  relationships  of  the  Klingen- 
thal ores  to  the  contiguous  country-rock  are  extremely  varied.  The  author 
describes  and  figures  a  section  of  the  metalliferous  deposits  as  exemplified 
by  the  No.  6  or  Segen-gottes  bed.  Here  the  ores  appear  to  be  predominantly 
magnetic  pyrites,  chalcopyrite,  and  iron-pyrites,  the  average  thickness  of 
the  ore-body  being  about  5  feet.  It  is  plainly  divisible  into  two  portions, 
an  upper  and  a  lower,  whereof  the  former  (in  which  the  copper-pyrites 
predominates)  constitutes  the  most  favourable  mixture  of  ores.  The  brec- 
ciated  aspect  of  some  portions  of  the  deposit,  wherein  magnetic  pyrites 
plays  the  part  of  the  cementing-material,  recalls  similar  phenomena  observed 
in  the  Sulitjelma  mines :  the  author  declines  at  present  to  commit  himself 
to  any  definite  explanation  of  the  origin  of  this  breccia. 

In  contradistinction  to  Mr.  C.  Gabert's  experience,  he  failed  to  discern 
the  presence  of  any  trace  of  tourmaline  in  the  deposits  which  he  examined ; 
and  he  suggests  that  the  abundance  of  tourmaline,  mentioned  by  Mr.  Gabert 
as  pointing  to  the  genetic  connection  of  the  ore-bodies  with  the  eruption 
of  the  neighbouring  granite,   may  be   a   very  local   phenomenon. 

The  author  strongly  recommends  other  investigators  to  study  these 
deposits  of  the  Klingenthal  district,  as  such  a  study  may  ultimately  lead  to 
the  settlement  of  the  much-debated  question  of  the  genesis  of  sulphidic 
ores  of  the  Roros  and  Rammelsberg  types.  L.  L.  B. 
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TIN-ORE  DEPOSITS  OF  THE  ERZGEBIRGE,  SAXONY. 

Z\ir  Kenntniss  erzgebirgischer  Zinnerztagerstatten.  By  0.  Mann.  Abhandlungen 
>/•>■  natunoissenschaftlichen  Gesellscha/t  'Isis'  in  Dresden,  1904,  part  »»'., 
pages  t>  1  7:>,  toith  2 figures  in  tht  text. 

This,  the  first  of  what  is  apparently  to  be  a  series  of  memoirs,  deals  with 
the  stanniferous  deposits  of  Gottesberg  and  Brunndobra,  near  Kliugenthal. 
A  few  of  the  widespread  ancient  workings,  abandoned  for  many  generations, 
have  been  lately  made  accessible  again,  and  thus  a  scientific  investigation 
of  the  deposits  has  become  possible.  They  are  evidently  associated  with 
the  coutact-metamorphic  zone  which  marks  the  junction  of  the  intrusive, 
coarsely-crystalline  tourmaline-granites  with  the  older  phyllites,  quartz- 
schists  and  hornblende-schists. 

In  the  Gottesberg  district,  the  ore-occurrences  consist  partly  of  small 
crystals  >t  cassiterite  impregnating  grey  quartz,  and  partly  of  tin-ore  in  a 
microscopically  fine  state  of  division,  associated  with  fairly  large  grains  and 
nodules  of  pyrites  and  arsenical  pyrites.  In  following  up  a  deposit  of  the 
latter  kind,  it  is  found  that  the  sulphidic  ores  gradually  assume  the  pre- 
dominance, to  the  ultimately  complete  exclusion  of  the  tinstone.  Most  of 
the  minerals  that  one  is  accustomed  to  associate  with  stanniferous  deposits, 
such  as  topaz,  fluorspar,  molybdenite,  etc.,  are  here  conspicuous  by  their 
absence.  Veins  of  chert,  bearing  red  haematite,  are  associated  with  the 
tinstone-bearing  veins,   or  are  seen  to  cut   across  them. 

In  the  Brunndobra  district  especially  do  the  veins  occur  in  the 
contact-metamorphosed  slates :  the  pitch  is  generally  steep,  and  the  strike 
all  but  universally  northerly  or  north-westerly.  The  main  mass  of  the  veins 
consists  of  quartz  and  tourmaline,  the  latter  exhibiting  certain  crystallo- 
graphic  characters  which  are  reminiscent  of  the  analogous  mineral  from 
the  Mount-Bischoff  tin-ore  deposits  in  Tasmania.  The  tinstone  seems  to  be 
concentrated  by  preference  in  those  parts  of  the  veins  which  are  richest  in 
tourmaline.  Under  the  microscope  the  cassiterite-crystals  are  remarkable 
for  their  concentric  zonal  structure,  as  many  as  ten  light  and  dark  bands 
alternating  iu  some  cases.  Needles  of  tourmaline  are  seen  to  pierce  them, 
and  in  some  instances  the  cassiterite  presents  the  appearance  of  having 
been  "gutted,"  so  to  say,  and  then  "  restuffed  "  with  tourmaline;  but  in  no 
case  is  a  cassiterite-crystal  embedded  or  included  in  the  tourmaline.  Irregular 
masses  of  red  haematite  are  of  common  occurrence  in  the  gangue.  The 
haematite-veins  proper,  of  later  date  than  the  cassiterite-veins,  repeatedly 
cut  across  the  latter.  The  stanniferous  veins,  being  only  from  4  to  12  inches 
thick,  would  hardly  have  given  rise  to  mining  operations  of  any  consider- 
able extent,  had  it  not  been  for  the  "  impregnation-zone  "  extending  on 
either  side  for  about  20  inches  into  the  metamorphosed  country-rock.  In 
some  cases,  the  area  of  impregnation  was  immensely  extended.  It  is  often 
very  difficult  to  determine  exactly  where  the  vein  ends  and  the  country- 
rock  begins.  The  stanniferous  veins  are  supposed  to  have  been  formed  at  a 
time  when  the  granite-intrusion  had  already  begun  to  solidify  superficially, 
and  simultaneously  with  the  silicification  of  the  neighbouring  rocks.  They 
are  not,  as  at  Mount  Bischoff  in  Tasmania,  genetically  associated  with  the 
advent  of  the  topaz  (which  was  a  later  comer  than  the  cassiterite  at 
Brunnddbra);  while  on  the  other  hand,  those  Tasmanian  tin-ores  do  not 
actually  occur  in  tourmaline-rock  as  do  these  Saxon  ores.  In  outward 
appearance,  the  close  resemblance  between  the  Mount-Bischoff  and  the 
Erzgebirge  deposits  is  very  remarkable. 
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The  author's  final  observation,  that  nature  travels  by  many  roads  to 
.Teach  the  same  goal,  is  one  of  those  truths  which  are  not  so  universally 
borne   in   mind   as   they   should   be.  L.  L.  B. 


SILVER-BISMUTH  ORES  OF  THE  JOHANNGEORGENSTADT  DISTRICT, 

SAXONY. 

Die  Silber- Wismutgangi  von  Johanngeorgenstadt  im  Erzgebirge.  By  W.  Viebig. 
Z,  itschriftfur  praktischt  Geologie,  1905,  vol.  xiii.,  pages  89-115,  with  6  figun  s 
in  tfa.  text. 

The  bismuth-mines  of  Johanngeoi-genstadt  form  a  cheerful  contrast  to 
the  decadence  which  has  of  late  years  overtaken  the  erstwhile  flourishing 
metalliferous  mining-industry  of  the  Erzgebirge.  Not  only  does  the  present 
price  of  bismuth  warrant  the  hope  that  the  activity  now  reigning  in  the 
above-mentioned  mines  may  be  long  continued,  but  the  occurrence  therein 
of  uranium-pitchblende  of  high  radio-activity  is  an  additional  factor  of 
considerable  importance. 

The  little  mining  town  of  Johanngeorgenstadt  lies  close  to  the  Bohemian 
frontier,  on  the  railway  from  Chemnitz  to  Karlsbad,  2,470  feet  above  sea- 
level,  in  a  country  where  the  rivers  have  cut  deep  trenches  in  the  northern 
slopes  of  the  Erzgebirge.  Here  and  there  an  isolated  mountain,  such  as  the 
Gxosse  Plattenberg,  rises  high  above  the  general  level  of  the  hills.  The 
phyllites.  among  which  the  metalliferous  veins  occur,  appear  to  fill  up  the 
Hat  basin  which  intervenes  between  the  great  granite-mass  of  the  Eibenstock 
and  the  granitic  laccolith  of  the  Grosse  Plattenberg.  These  phyllites  strike 
generally  south-east  and  north-west,  and  dip  from  10  to  25  degrees  north- 
eastward; they  have  evidently  undergone  contact-nietamorphism,  to  an  extent 
which  varies  with  their  proximity  to  the  respective  granite-masses.  The 
general  picture  is  complicated  by  the  occurrence  of  fault-fissures  of  later 
age,  infilled  with  ores  of  the  iron-and-manganese  group,  which  have  dis- 
turbed the  original  stratigraphical  relationships.  The  phyllites  are  described, 
and  apart  from  the  normal  facies  of  quartz-phyllites  and  albite-phyllites, 
are  classed  in  three  categories  corresponding  to  the  principal  zones  of 
•  contact-metamorphism.  As  in  so  many  other  localities  in  the  Upper  Erzge- 
birge, ore-deposits  consisting  predominantly  of  pyrites  are  intercalated  with 
apparent  conformity  among  the  phyllites,  as  many  as  ten  such  beds  having 
been  counted  in  a  vertical  thickness  of  230  feet  of  rock.  These  deposits 
were  at  one  time  the  object  of  active  mining  operations,  but  their  thickness 
was  extremely  variable.  The  argentiferous  veins  which  traverse  them  were 
worked  successfully  for  silver,  and  lately  rich  masses  of  bismuth-ore  have 
been  struck  in  one  of  these  veins.  At  another  place,  good  finds  of  uranium- 
pitchblende  have  been  made  along  the  intersection  of  such  a  vein  with  the 
pyrites-bed,  but  the  vein  ceases  to  be  ore-bearing  7  feet  or  so  below  that  bed 
and  1  foot  above  it. 

The  drift-deposits  of  the  district,  chiefly  made  up  of  rolled  detritus  of 
granite,  basalt,  slates,  and  vein-quartz,  were  formerly  washed  for  tinstone 
along  the  valley-courses,  and  seem  to  have  yielded  a  fair  quantity  of  that 
ore.  The  author  gives  a  detailed  description  of  the  eruptive  rocks  of  the 
area :  tourmaline-granites,  kersantite-dykes,  nepheline-basalts,  and  then  pro- 
ceeds to  deal  with  the  metalliferous  reefs  or  veins,  which  he  groups  as 
follows :  (a)  The  older  system,  including  the  tin-ore  veins  and  the  pyritcB- 
blende-galena-veins ;    (b)  the   younger  system,    including   the  cobalt-and-silver- 
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ores  and  the  iron-and-manganese-ores.  Those  of  group  (a)  are  no  longer 
worked ;  and  mining  operations  have  been  suspended  but  recently  on  the 
ferromanganiferous  veins.  It  is  quite  another  story  in  regard  to  the 
silver-bismuth  veins,  which  belong  to  the  cobalt-silver-ore  formation:  they 
are.  perhaps,  the  most  important  deposits  in  the  district,  in  view  of  their 
widespread  occurrence  and  their  industrial  value.  The  greater  number  of 
them  range  through  the  Fastenberg  and  the  neighbouring-  hills,  west  of 
Johanngeorgenstadt,  no  less  than  217  being  counted  (in  an  area  9,840  feet 
long  and  6,555  feet  broad)  according  to  one  writer,  and  over  1,500 
according  to  another,  who  compares  the  complex  to  a  gigantic  stockwork. 
A  narrow  belt  of  veins,  important  for  the  bismuth-miner,  extends  in  the 
opposite  direction,  eastward  into  Bohemia.  Most  of  them  strike  north-west 
(though  east-north-easterly  and  easterly  strikes  are  also  observed),  and  are 
characterized  by  a  steep  dip.  The  thickness  is  variable  in  the  extreme,. 
even  within  the  same  vein,  and  nips-out  are  common  rather  than  otherwise; 
but  the  average  may  he  reckoned  as  ranging  between  4  and  8  inches, 
although  maxima  of  20  inches  and  more  are  frequently  noted.  The  principal 
gangue-mineral  is  a  dirty-grey,  fine-grained  crystalline  quartz,  dolomite 
coming  next  in  importance.  Calcspar  and  fluorspar  are  of  rare  occurrence. 
The  ores  were  long  worked  for  silver  in  the  olden  days,  but  the  activity 
of  the  miner  is  now  directed  to  the  bismuth-ores:  these  include  "native- 
bismuth*-  (much  intergrown  witli  quartz  and  other  minerals),  containing 
from  18  to  34-2  per  cent,  of  the  pure  metal;  "bismuth-ochre  "  (oxide, 
hydrated  oxide,  and  hydrated  carbonate  of  bismuth),  a  grey  to  greyish- 
yellow,  "earthy"  and  cryptocrystalline  mineral,  probably  derived  from  the 
decomposition  of  the  "  native  bismuth  " ;  and,  far  more  rarely,  sulphides 
and  silicates  of  bismuth. 

The  uranium-pitchblende  of  Johanngeorgenstadt,  which  is  associated  with 
the  bismuth-occurrences,  exceeds  in  radio-activity  the  similar  ores  of  Joachims- 
thal,  Pribram  and  Cornwall.  It  occurs,  too,  in  comparatively  large  quantity; 
and  lormerly-abundoned  workings  are  now-  being  re-opened,  in  consequence- 
of  the  demand  for  radium-minerals.  Cobalt-  and  nickel-ores  play  a  very 
modest  part  in  this  district;  nor  is  much  industrial  importance  attributed 
to  the  galena,  zinc-blende,  and  iron-pyrites  which  widely  impregnate  the 
bismuth-ore  formation.  On  the  other  hand,  what  may  perhaps  be  properly 
termed  "  gossans  "  of  red  and  brown  haematite  are  of  conspicuous  occurrence. 
It  is  remarked,  by  the  way,  that  the  old  rule  that  vein-crossings  or  inter- 
sections are  favourable  to  enrichment  hardly  ever  applies  in  the  case  of 
the  Johanngeorgenstadt  silver-bismuth  ores.  As  to  the  genesis  of  these 
ores,  they  probably  were  precipitated  from  thermal  waters  which,  during 
the  moribund  phase  of  the  granitic  eruptions,  percolated  upwards  through 
the  fissures  in  the  rocks:  the  very  latest  phase  of  all  being  represented  by 
the  hot  mineral  springs  of  Karlsbad,  Marienbad,  etc.,  in  Northern  Bohemia. 

On  the  whole,  mining  operations  are  still  conducted  on  rather  a  primitive 
system  in  the  Johanngeorgenstadt  district,  partly  because  of  want  of  co- 
operation among  the  small  mine-owners.  From  the  statistics  set  forth  in 
full  detail  by  the  author,  it  appears  that,  in  1903.  the  output  of  bismuth-ore- 
from  the  five  Saxon  mines  at  work  amounted  to  56,543  tons,  an  un- 
precedented quantity.  In  1896,  the  market-price  of  bismuth  had  reached 
low-water  mark :  since  then  it  has  risen  almost  continuously.  Statistics  are 
also  tabulated  of  yearly  outputs  and  values  (since  1886)  of  uranium-pitch- 
blende. L.  L.  B. 
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<  IXXABAli-DFl'OSIT    OF    YALLALTA-SAGROX     (AUSTRO-TTALIAX 
BORDERLAXD). 

Dit    ZinnoberlagerstdlU    con    Vallalta-Sagron.      By   A.    Rzehak.      Zeitschrift  fur 
praktischt  Geologie,  L905,  vol.  xiii.,  pages  325-330. 

This  ore-deposit  occurs  partly  within  Italian  territory  (province  of  Belltmo), 
and  partly  within  Austrian  (the  Primiere  district  of  Tyrol),  a  circumstance 
which  has  rather  hindered  than  helped  its  industrial  development.  The 
cinnabar-bearing  rocks  are  found  on  both  banks  of  the  torrential  Pezzea, 
which  rlows  down  from  the  northern  flank  of  the  Sasso  Largo :  the  valley 
lies  high  up  (6,500  feet  above  sea-level  or  more)  among  the  magnificently 
picturesque  dolomite-mountains,  and  is  accessible  only  by  a  bridle-track.  The 
stratigraphical  conditions,  on  a  nearer  survey,  do  not  appear  quite  so  simple 
as  they  have  been  postulated  in  Prof.  E.  von  Mojsisovics's  maps  and 
memoirs.  Moreover,  rocks,  classified  by  the  older  authors  as  sandstones  and 
porphyries,  appear  to  be  rather  of  the  nature  of  crush-breccias,  crush-con- 
glomerates, and  altered  porphyrinic  tuffs.  The  last-named  are  the  cinnabar- 
bearing  rocks  proper ;  they  contain  many  fragments  of  talco-phyllitic  and 
porphyry-debris,  and  are  generally  greenish-grey,  rarely  pink  in  colour.  The 
author  enters  into  some  detail  regarding  the  association  of  gypsum  (in  nests 
and  veins)  and  graphite-schists  with  the  deposit.  In  the  old  workings,  the 
greatest  wealth  of  ore  appeared  to  be  concentrated  in  the  neighbourhood  of 
the  black  (graphitic)  schists,  and  it  is  said  that  much  of  it  was  comparable 
in  character  with  that  of  Idria.  The  talco-porphyritic  gypsiferous  rocks 
contain  the  cinnabar  mostly  in  the  form  of  bright-red  granules,  but  occasion- 
ally also  in  the  form  of  thin  veins.  X'ative  mercury  has  been  so  far  very 
rarely  recorded   here. 

The  author  observes  that,  "  like  almost  all  mercury-ore  deposits,"  the 
Vallalta  occtirrence  is  a  typical  impregnation,  originating  from  the  upward 
percolation,  through  fissures  no  longer  discernible,  of  thermal  waters  charged 
with  metalliferous  particles.  The  scarcity  of  pyrites,  usually  an  abundant 
associate  of  mercury-ore  deposits,  is  noticeable.  He  says  that,  any  attempt 
to  give  a  graphic  description  of  the  Yallalta-Sagron  deposit,  can  only  set 
forth  the  .extraordinary  complexity  of  the  stratigraphical  conditions,  hut 
must  inevitably  fail  to  give  a  clear  idea  thereof.  Wherefore,  he  has 
refrained  from  adorning  his  paper  with  illustrations  or  diagrams.  So  too, 
it  is  venturesome  to  forecast  the  industrial  future  of  the  deposit :  undoubtedly 
untouched  ores  are  still  in  existence,  but  then  the  formerly-worked  portions- 
have  not  been  really  exhausted,  and  an  enrichment  in  depth  may  be  looked 
for  in  some  places  with  confidence.  The  local  supply  of  timber,  water  and 
labour,  is  abundant  and  easily  available,  and  the  construction  of  the  long 
projected  road  through  the  Miss  valley  will  bring  the  workings  within  14 
miles  of  the  railway.  L.  L.  B. 


ARGEXTTFEROrS*  LEAD-OBES  OF   EOSSETO,   ELBA. 

.V'  "'    Untersiichwigen  11.    Lottis  auf  Elba:  sttberhaltigi    Bleierzt    '■•'•    R — to.       By 

K.  Eemisch.     Zeitschrift  fur  prakiiselu    Geologie,  1905,  vol.  xiii.,  pages  141- 

145,  with  a  section  in  th<  text. 

This  paPer  is  based  on  the  communication  made  by  Dr.   B.    Lotti  to   the 

Eassegna   Mineraria,   concerning  the  discovery   of  silver-bearing   lead-ores  in 

the  deep-lying  zone  of  the  brown  haematite-deposit  of  Rosseto,  near  Bio,   on 
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the  eastern  coast  of  the  island.  The  genetic  relationship  between  the  oxidic 
iron-ores  and  the  sulphidic  ore-deposits  of  Elba  and  the  neighbouring 
districts  of  the  mainland  (Campiglia,  Massa  Marittima,  and  La  Tolfa)  may 
now  be  regarded  as  established  beyond  question:  they  are  all  of  Miocene 
age,  and  all  derived  (more  or  less  directly)  from  the  eruptions  of  acidic  rocks 
which  took  place  during  that  period. 

At  the  extreme  northern  end  of  the  Rosseto  deposit,  the  progress  of  the 
opencast  workings  revealed  the  presence  of  irregular  masses  of  galena, 
embedded  in  a  ferruginous  mass  with  which  are  commingled  magnetite,  carbon- 
ate and  sulphate  of  lead  in  a  concretionary  form,  and  traces  of  sulphur. 
This  is  close  to  the  point  where  the  iron-ore  passes  into  the  cavernous 
Rhaetie  limestone,  both  the  latter  and  the  haematite  overlying  almost 
horizontally  the  quartzose  Permian  slates  (Verrucano),  and  passing  westward 
beneath  the  Upper  Liassic  Posidoniar-shales.  There  appears  to  be  no  doubt 
that  the  haematite  has  in  part  metasomatically  replaced  the  cavernous 
Rhaetie  limestone:  the  iron-ore  ceases  at  the  point  where  the  lead-ore 
appears ;  while  the  limestone  within  a  short  distance  suddenly  assumes  a 
steep  dip,  and  then,  as  before  mentioned,  passes  beneath  the  Upper  Lias. 
This  in  turn  is  overlain  by  Eocene  marls  and  slates,  among  which  are 
intercalated  eruptive  diabases  and  cherty  and  jaspery  bands  of  rock.  Analysis 
shows  the  percentage  of  lead  in  the  galena  to  amount  to  74-4,  while  that 
in  the  carbonate  ranges  from  66-4  to  69-4 :  the  average  percentage  for  all 
the  lead-ores  is  stated  as  69-75,  and  the  average  yield  of  silver  is  no 
less  than  89-56  ounces  per  ton.  The  highly  ferruginous  samples  of  lead- 
carbonate  are  extremely  rich  in  silver,  and  are  so  deceptively  like  the 
ordinary  brown  haematite  in  appearance,  that  one  is  led  to  suspect  that 
there  may  be  considerable  masses  of  such  lead-ore  present  in  this  deposit 
which  have  not  as  yet  been  identified.  Meanwhile,  mining  operations  in  this 
particular  portion  of  the  workings  are  suspended,  until  such  time  as  the 
concessionaires  have  reached  an  agreement  with  the  Italian  Treasury;  for 
that  Government  department  reserves  to  itself  all  rights  over  metalliferous 
■ores  other  than  those  of  iron. 

It  seems  quite  possible  that  the  plumbiferous  deposit  will  be  found  to 
■extend  in  depth  along  the  junction  between  the  Rhaetie  limestone  and  the 
underlying  Permian,  constituting,  so  to  say,  the  "  root  "  of  the  more  super- 
ficial  haematite-deposit:  the  latter  being,  in  that  case,  a  mere  gossan. 
Parallel  instances  might  be  cited  from  the  Pyrenees,  where  the  progress  of 
mining  operations,  at  first  directed  to  the  oxidic  and  carbonated  ores  of  iron 
near  the  outcrop,  has  revealed  the  presence  in  depth  not  only  of  sulphides  of 
iron,   but  also  of  other  sulphidic   ores,   more  especially  galena. 

L.  L.  B. 


SALT-MINES    OF    RUMANIA. 

J>, i,  Salzvorkommmen  in  Riimdmen.  By  W.  Teisseyre  and  L.  Mbazec.  Oster- 
reichiscJu  Zeilschrift  fur  Berg-  und  Hiittenwesen,  1903,  rof.  /i.,  pages  197-202, 
217-220,  231-234,  and  247-251,  with  16  illustrations  in  tlu  text  and  1  geo- 
logical map. 

The  vast  salt-beds  of  Rumania  lie  on  the  southern  slopes  of  the  Car- 
pathian mountains.  They  occur  in  connection  with  the  Flysch  (Vienna 
sandstone)  which  gradually  gives  place  to  a  crystalline  formation.  This 
sandstone,  the  course  of  which  is  strongly  marked,  especially  at  the  western 
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curve  of  the  mountains,  lies  above  the  great  belt  of  saliferous  cl 
running  north  and  west  of  Wallachia  and  Moldavia.  In  some  places, 
it  is  overlain  by  later  Tertiary  deposits.  The  nummulites  found  in  it 
characterize  it  as  belonging  to  the  Eocene  and  Lower  Oligocene  ages. 
Ammonites  occur  in  the  Cretaceous  floor  of  the  Flysch.  Many  of 
the  salt-formations,  however,  date  from  the  Palaeozoic  era,  masses  of  rock- 
salt,  hundreds  of  feet  thick,  being  often  found,  which  certainly  belong  to 
this  earlier  geological  period.  These  are  often  thrust  up  over  the  later 
Miocene  beds  of  saliferous  clay,  and  the  two  strata  are  sometimes  hardly 
distinguishable.  Practically  all  these  masses  of  Palaeozoic  salt,  and  the 
springs  which  issue  from  them,  form  parts  of  great  anticlinal  folds.  The 
layers  of  marl,  sandstone  and  gypsum,  with  which  they  are  interspersed, 
being  more  plastic  than  the  salt,  the  latter  has  forced  its  way  through 
them,  producing  these  anticlines  with  such  regularity  that,  in  default  of 
other  indications,  the  presence  of  salt  may  in  Rumania  be  almost  inferred 
from  the  lie  of  the  strata.  It  is  only  where  the  thill  of  the  salt-mass  has 
been  laid  bare  by  erosion,  that  its  original  synclinal  formation  can  be  traced. 
The  whole  sub-Carpathian  district  bears  evidence  of  much  disturbance,  and 
the   shore-line   must  have  varied   continually. 

The  belt  of  Miocene  saliferous  clays  attains  a  maximum  width  of  21^ 
miles,  and  resembles  the  salt-beds  of  the  Northern  Carpathians.  It  rests 
on  conglomerate,  consisting  chiefly  of  granite,  crystalline  rocks  and  quartzite, 
above  which  marl  and  sandstone  predominate  in  the  red  and  grey  clays. 
Tuft  (/'a/la)  and  Glefogerinar-maxl  are  also  frequent.  The  clays  lie  in  a  great 
synclinal  fold,  corresponding  to  a  dejDression,  which  runs  almost  through 
the  Southern  Carpathians,  and  is  bounded  on  either  side  by  faults.  Some- 
times the  salt-strata  are  much  folded,  wedged  between  the  Vienna  sandstone 
and  the  Sarmatian  rocks,  and  are  connected  to  the  sub-Carpathian  Pliocene  zone. 

A  large  Miocene  salt-deposit  occurs  at  the  town  of  Slanik,  where  an 
enormous  fold  or  bay  seems  to  have  been  originally  formed,  in  which  the 
salt  settled.  There  are  many  other  districts,  scattered  along  the  southern 
slopes  of  the  mountains,  where  salt  has  collected  in  greater  or  smaller 
quantities.  Sometimes  GlobigerinctrmaTl  forms  the  bulk  of  the  saliferous 
clay,  sometimes  it  is  quite  devoid  of  fossils;  and  these  beds  seem  to  have 
been  deposited  in  rather  deeper  water  than  the  Palaeozoic. 

The  salt  occurs  chiefly  in  enormous  lenticular  masses,  so  vast  that  their 
extent  is  only  imperfectly  known.  One  of  these  alone  is  supposed  to  be 
about  1J  miles  long,  328  feet  thick,  and  at  least  1,650  feet  wide.  Another 
ha^  been  estimated  to  contain  264,000,000  tons  of  rock-salt,  of  which  not 
10,000  tons  had,  up  to  1900,  been  excavated.  There  are  fifty  known  deposits 
of  rock-salt,  but  only  four  are  at  present  worked,  salt  being  a  monopoly 
of  the   Rumanian  Government. 

Amber  and  rock-oil  are  occasionally  found,  and  carburetted  hydrogen  is 
irregularly    distributed  through   the   salt. 

A  singular  feature  in  the  geological  history  of  the  district  is  the 
grouping  together  of  salt-formations  of  different  geological  ages.  Thus 
the  principal  salt-beds  both  of  the  Palaeozoic  and  Miocene  eras  lie  together 
along  the  south-eastern  slope  of  the  Carpathians,  and  salt  also  occurs  in 
the  later  Tertiary.  Originally  the  Mediterranean-Podolian  sea  must  have 
stretched  over  the  region  now  bounded  by  the  Carpathians.  The  geological 
characteristics  somewhat  resemble  those  of  the  Dead  sea,  consisting  of 
a,  fold,  and  of  a  deej3  depression  formed  by  fissures. 
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Throughout  the  district  there  are  many  springs  of  saturated  brine,  and 
occasionally  small  mud-volcanos.  These  are  probably  derived  from 
poekets  of  salt,  and  not  from  the  saliferous  clay.  In  the  vicinity  are 
masses    oi     fossil-bearing    and    oil-bearing    conglomerate,     into    which    huge 

blocks  of  salt  appear  to  have  been  accidentally  forced.  .Salt  is  also  found 
in  abundance  in  the  Pliocene  strata,  in  the  axes  of  the  synclines;  in  the 
ventre  of  these  the  springs  are  salt,  while  those  at  the  edges  are  sweet.  There 
are  twelve  lakes  aad  swamps,  the  waters  of  which  are  impregnated  with  salt. 
sulphate  of  soda  and  sulphate  of  magnesia.  They  appear  to  have  no  con- 
nection with  the  saliferous  clays.  The  springs,  throughout  the  country,  are 
often  salt,  and  seem  to  point  to  a  time  when  there  were  large  salt-water 
lakes.  E.  M.  D. 


BECKELITE.  A  RUSSIAN  MLNEEAL  CONTAINING  EAEE  EAETHS. 
Uebtr  Beckelith,  tin  Oero-Lanthano-Didymo-Silikat   von  Calcium.     By  J.  Moro- 
zkwicz.     Bulletin  International  dt  VAcademu  des  Sciences  de  Cracovie,  1904, 
/>a<j>*  485-492  ami  1  plate. 
In  one  of  the  numerous  apophyses  of  a  mass  of  elseolite-syenite,  which  forms 
one  of  the  constituents  of  the  granitic  plateau  of  the  Azov  region,  and  was 
described  by  the  author  as  mariupolite  (a  new  rock-variety)  in  1902,   he  lias 
recently  discovered  a  wax-yellow  mineral  showing  conchoidal  fracture,  as  also 
a   lustre   and    refractive   power   far  exceeding   those    of   the    pyrochlore    from 
the    Urals.        Carefully    conducted    chemical    analysis    proves    that,    in    com- 
position, this  mineral  corresponds  to  the   formula   Ca  (YCeLaDi)4(SiZu)3015, 
or,    if    only    the    most    important    constituents    be    considered,    Ca3(CeLaDi)4 

Si  O     ;     therefore,    it    may    be    termed    a    cero-lanthano-didymo-silicate     of 

3     15  '  '  J  J 

Hme.     The    author    proposes   for    it    the    appellation    beckelite,    in    honour    of 

Prof.  Friedrich  Becke,  of  Vienna.     The  mineral   has  a  hardness  of  5  in   the 

Moris    scale,    its   specific    gravity    is   415,    it    is    easily    soluble    in    acids    but 

is  infusible  in   the  blowpipe-flame,  it   crystallizes   in   the   tetragonal   system, 

and  exhibits  distinct  cleavage.  L.  L.  B. 


BRCAYN  IRON-ORE  AT  KISEL  IN  THE  URAL  DISTRICT. 

Uber  die  BrauneisenMeinlagerstdtten  des  Bergrevieres  von  Kisel  im  Ural  (Kreis 
Solikamsk  des  Permschen  Gouvernements).  By  L.  Mrazec  and  L.  Duparo. 
Osterreichiscke  Zeitsckrift  filr  Berg-  und  Hiittenwesen,  1903,  col.  li.,  pages 
711-715  and  735-740,  ivith  10  illustrations  in  the  text. 

The  ore-deposits  stretch  from  the  hilly  district  at  the  foot  of  the  Ural 
mountains  to  the  town  of  Kisel,  where  the  ores  are  smelted.  The  strata 
comprize  Devonian,  Carboniferous  and  Permo-Carboniferous.  The  most 
important  tectonic  features  affecting  the  coal-seams  and  ore-dej:iosits  are  a 
Carboniferous  anticline  passing  into  two  smaller  saddles,  and  containing 
rich  seams  of  coal,  and  a  syncline  to  the  east,  containing  a  limestone  rich  in 
Fusulina.  Beyond  this  fold  is  a  Devonian  anticline,  and  between  it  and 
the  easterly  saddle  is  a  syncline,  known  as  the  Artemiewka,  where  most  of 
the  brown  iron-ore  is  found. 

The  ore-deposit  follows  the  Artemiewka  syncline  for  about  "<\  miles. 
There  are  three  kinds  of  brown  iron-ore,  heavy,  light  and  cellular.  The 
first  is  tough,  crystalline,  and  occasionally  contains  iron-pyrites;    it   is  more 
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abundant  and  valuable  than  the  others.  The  light  ore  is  earthy,  and  is 
found  embedded  in  the  heavier,  while  small  quantities  of  cellular  iron 
are  scattered  throughout  the  deposit.  The  ores  contain  from  51  to  52  per 
cent,  of  iron,  012  per  cent,  of  sulphur,  and  9  to  10  per  cent,  of  silica.  The 
deposit  varies  in  thickness  from  3  to  85  feet,  and  is  divided  into  two  parts: 
the  southern  alone  is  worth  working. 

Mining  dates  from  1786,  when  the  ore  was  dug,  partly  from  open  workings, 
partly  from  a  shaft  with  adits  and  galleries.  The  quantity  of  ore  raised 
up  to  now  is  about  1,600,000  tons,  and  about  2,500,000  tons  is  still  unworked. 

Brown  iron-ore,  when  found  with  clay  and  chalk,  is  supposed  to  be  an 
alluvial  deposit,  but  this  depends  on  local  conditions.  The  most  probable 
theory  is  that  the  deposit  was  derived  from  surface-water  strongly  impreg- 
nated with  iron.  Iron  is  very  generally  diffused  throughout  the  Eastern 
sub-Uralian  district,  and  there  are  also  strata  of  ferruginous  clay  containing 
from  23   to  28  per  cent,   of  iron. 

The  Devonian  anticline  contains  au  oolitic  ore  interposed  between  the 
fossiliferous  coral  limestone  and  the  Middle  Devonian  quartz-sandstone,  and 
sometimes  gives  place  to  ochreous  clay  and  haematite.  It  is  probably  of 
sedimentary  origin,  deposited  along  a  coast-line  in  fresh  water,  like  the. 
haematites  of  the  United  States.  Bog  iron-ore,  rich  in  fossils,  and  forming 
a  bed,  3  feet  thick,  is  also  frequently  found  in  the  district.  E.  M.  D. 


IRON-OEES   OF   THE   MAGNiTNAYA   GORA,    SOUTHERN    URALS. 

Dti  Eisenerzlagerstdtten  des  Magnetberges  im  sudlichen  Ural  mid  ihrt    Genesis.      By 

J.      Morozewicz.         Txchrrmnk's     Mineralogische     und      Petrographischt 

Mittheilungen,  1904,  new  series,   vol.  xxiii.,  pages  113-152,  225-262,  with   4 

figures  in  the  text  and  3 plates. 

The  Magnet  hill  or  Magnitnaya  Gora,  rather  more  than  2,100  feet  above 

sea-level,    occupies    the    highest    ground    in    the    district,    which    consists    of 

table-topped  rocky  hills,  with  flat  valleys  in  between,  dying  away  eastward 

into  the  rolling  steppes  and  merging  westward  into  the  great  spurs  of  the 

Ural  range.     It  lies  in  the  midst  of  a  broad  belt  of  porphyries  and  felsites, 

bounded  on  the  north  by  granites  and  syenites,  and  ringed  in  on  the  south 

by  porphyrites,  diorites,  diabases,  and  tuffs. 

The  first  section  of  the  memoir  is  taken  up  by  an  elaborate  description 
of  the  petrographical  characters  of  the  ore-bearing  and  contiguous  rocks 
and  their  decomposition-products,  together  with  a  great  number  of  chemical 
analyses.  The  rocks  are  considered  in  the  following  order: — (1)  Granite- 
magma,  including  augite-granite,  horneblende-granite,  quartz-keratophyre, 
augitic  quartz-porphyry,  and  felsite ;  (2)  diorite-magma,  including  augite- 
diorite  (with  the  decomposed  fine-grained  variety  of  which  the  iron-ores 
are  most  intimately  associated),  diorite  sensu  .<tri<-t<>,  quartz-diorite,  aud 
augite-labradorite-porphyrite ;  (3)  syenite-trachyte-magma,  including  eegirine- 
syenite,  augite-orthoclase-porphyry,  fine-grained  augite-syenite,  sillimanite- 
cordierite-vitro-orthophyre  (for  which  the  name  atatschite  is  proposed,  after 
A tat sch,  one  of  the  summits  of  Magnet  hill),  keratophyre,  and  trachytoid 
orthophyre ;  (4)  diabase-magma,  including  olivine-diabase,  diabase-porphyrite, 
and  melaphyre ;  and  (5)  crystalline  rocks  of  secondary  origin,  including  the 
garnet-rock  and  the  closely-associated  deposits  of  magnetite  and  martite. 
Of  the  two  ores  the  former  is  by  far  the  most  abundant,  and  is  very  tough 
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;uid  oi  compact  texture.  The  magnetic  masses  contain  geodes,  occasionally 
eiu  rusted  with  crystals  od  the  ore3  hut  the  crystals  are  best  developed  in  the 
more  crumbly  masses.  In  the  weathered  garnet-rock  "  pockets  "  are  some- 
times  i mind,  tilled  with  pure  magnetite-sand.  At  several  points  the  magnetite 
is  seen  passing  into  mart ite :  in  illustration  of  this  gradual  passage  the 
author  appends  three  chemical  analyses,  yielding  the  following  percentages 
ot  magnetite  and  martite  respectively: — 15  and  37,  36  and  48,  22  and  60. 
Specular  iron-ore  and  red  haematites  also  occur,  some  specimens  of  the 
latter  containing  as  much  as  98  per  cent,  of  pure  ore;  and,  finally,  there 
are  black  veins  in  the  weathered  garnet-rock  which  are  found  to  consist  of 
limonite  (SO  per  cent.),  pyrolusite  (10  per  cent.),  and  clayey  residue  (10  per 
cent.).  A  short  description  of  the  sedimentary  formations  (limestones  and 
thick  alluvial  deposits)  concludes  this  section  of  the  memoir. 

The  author  deals  next  with  the  tectonics  and  the  general  lie  of  the  ore- 
bearing  and  contiguous  rocks.  The  main  mass  of  Magnet  hill  (the  Beresovaya 
Grora  or  l>i relies  hill)  consists  of  granites  and  diorites  which  pass  one  into 
the  other  by  the  intermediary  of  granitic  diorite.  The  augite-diorite  is 
seamed  by  veins  of  fine-grained  syenite  and  orthoclase-porphyry.  Veins  of 
quartz-keratophyre  and  atatschite,  the  former  being  probably  of  earlier 
origin  than  the  latter,  also  occur.  From  the  detailed  evidence  studied  by 
him,  the  author  sketches  the  following  picture  of  the  chronological  succession, 
of  geological  events  within  this  area.  At  the.  end  of  the  Devonian  and  the 
beginning  of  the  Carboniferous  period,  Magnet  hill  was  a  rocky  ridge, 
washed  by  the  waves  of  a  sea  wherein  swarmed  an  abundance  of  brachiopods,. 
corals,  and  foraminifera.  Then  began  an  epoch  of  violent  dislocation, 
followed  by  the  eruption  of  the  trachytoid  orthophyres,  etc.,  and  subsequently 
of  the  diabase-magma.  The  sequence  of  eruptions  was  such  that,  on  the 
whole,  the  magmas  of  least  specific  gravity  were  erupted  earlier  than 
those  of  higher  specific  gravity.  This  period  of  eruptivity,  which  was 
evidently  characterized  by  a  certain  amount  of  regularity,  having  come  to- 
an  end,  there  followed  a  long  interval  of  quiescence,  during  which  the 
external  agencies  of  destruction  and  erosion  held  full  sway. 

One  of  the  most  salient  characteristics  of  the  ore-deposits  of  Magnet 
hill  is  that  no  single  one  of  them  rests  upon,  or  is  in  immediate  contact 
with,  fresh,  unweathered  crystalline  rocks  of  primary  origin.  There  iuvari- 
ably  intervenes  between  such  rocks  and  the  ore-deposit  a  passage-belt  made 
up  of  rocks  of  secondary  origin,  the  most  conspicuous  among  these  being 
the  garnet-rock,  which  itself  is  largely  decomposed  and  epidotized.  It  is- 
noted  that  but  little  ore  occurs  at  those  points  where  there  are  considerable^ 
masses  of  fresh  garnet-rock. 

Another  noteworthy  fact  is  that  all  the  ore-deposits  lie,  either  upon  the 
flanks  of  the  hills,  or  at  the  foot  of  them.  A  picturesque  description  is- 
given  of  the  Belorezk  Iron  Company's  opencast  workings  at  the  Dalnaya 
hill,  where  the  black  patches  and  bands  of  ore  are  seen  irregularly  splashed, 
over  the  yellowish-brown  masses  of  weathered  garnet-epidote-rock,  or  inter- 
mixed with  white  patches  and  bands  of  kaolin :  here  the  black  coloration 
which  marks  the  ore  predominates  at  the  lower  levels,  that  is,  near  the  base 
of  the  hill,  while  at  the  higher  levels  the  yellowish-brown  coloration  of  the 
barren  country-rock  predominates.  And  the  testimony  of  the  eye  is  confirmed, 
by  closer  investigation  and  actual  measurement  of  the  deposits.  Taking 
into  consideration  all  the  available  data,  as  also  the  results  obtained  from 
borings  put  down  to  a  maximum  depth  of  262  feet,  it  may  be  stated  of  the- 
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ore-deposits  of  Mag-net  hill,  in  addition  to  the  characteristics  above-men- 
tioned:— (1)  That  they  lie  among  decomposed  garnet-epidote  and  kaolin- 
rocks,  which  overlie  much  weathered  angite-felspar  rocks;  (2)  that  the  higher 
the  stage  of  decomposition  that  is  attained  by  the  garnet-rocks,  the  richer 
are  the  ore-deposits;  (3)  that  down  to  a  depth  of  260  feet  or  more  there  is 
no  change  of  any  consequence  in  the  geological  conditions  of  the  deposits, 
but  between  45  and  65  feet  down  impregnations  of  pyrite  begin  to  appear, 
represented  by  gypsum  nearer  the  surface. 

The  author  discusses  at  great  length  the  conflicting  views  which  have 
been  expressed  by  various  investigators,  during  the  last  three-quarters  of 
a  century,  in  regard  to  the  origin  of  the  magnetic  iron-ore  deposits  of  the 
Ural  region.  He  adduces  in  detail  the  data  which  show  that  the  Magnitnaya 
deposits,  unlike  those  of  Blagodat  and  Vissokaya,  are  best  explained  on 
Dr.  Bischofs  hydrochemical  theory.  Augite  on  the  one  hand,  and  quartz 
and  calcite  on  the  other,  represent  the  initial  and  terminal  stages  of  a 
series  of  hydrochemical  processes,  which  eventuate,  under  certain  circum- 
stances, in  the  separation  and  accumulation  of  great  quantities  of  free 
oxides  of  iron  through  the  intermediary  of  garnet  and  epidote.  In  conclusion, 
an  elaborate  estimate  of  the  amount  of  ore  available  at  Magnet  hill  puts  it 
at  9^  million  cubic  metres  (which  the  author  is  made  in  one  line  to  put  as 
equivalent  to  37,625.000  tons,  and  in  the  next  line  as  equivalent  to  about 
a  tenth  of  that  amount).     The  former  equivalence  is  probably  the  correct  one. 

L.  L.  B. 


NIZHNI-TAGILSK    PLATINUM-DEPOSITS,    RUSSIA. 

Einigi  Beobachtungen  in  den  Pfatinwaschereien  rm,  Nischnji  Tagil.  #// R.  Spring. 
Zeitschrift  fur  praktiscfu  Geologie,  1905,  vol.  xiii.,  pagt  s  40-54,  with  a  /nop  in 
fhe  text. 

These  deposits  are  situated  both  on  the  eastern  and  the  western  flanks 
of  the  Ural  mountains,  about  22  miles  due  south  of  the  village  of  Nizhni 
Tagil,  at  the  foot  of  the  Solovieva  and  Bielaya  hills.  The  central  massif  in 
tin-  region  consists  of  olivine-rock  and  serpentine,  everywhere  margined  by 
pyroxenite.  On  the  west  the  last-named  rock  is  succeeded  by  chlorite  and 
talc-schists,  the  outcrops  of  which  are  largely  concealed  by  marshy  ground 
and  alluvial  deposits.  East  of  the  serpentine-massif,  and  forming  the  highest 
summit  of  the  Bielaya  Gora  (or  White  mountain)  comes  a  saussuritized 
quartz-diorite.  The  olivine-rock  is  weathered  down  to  a  considerable  depth, 
in  spheroidal  blocks  of  various  dimensions  which  scale  off  concentrically; 
and  viewed  from  a  distance,  a  section  of  this  rock  is  deceptively  similar  to 
a  spheroidally-weathering  diabase.  The  fresh,  blackish-green,  compact  kernal 
of  a  spheroid,  if  sliced  and  examined  under  the  microscope,  proves  to  be  a 
coarse-grained  aggregate  of  olivine,  set  in  a  meshwork  of  chrysotile.  Chrom- 
ite  occurs  occasionally  well  crystallized,  and  sometimes  in  the  form  of 
"  strings."  The  marginal  blackish-green  pyroxenite  weathers  much  less 
easily  than  the  olivine-rock,  and  is  quite  fresh,  even  at  the  outcrop.  It 
is  a  very  tough,  heavy  rock,  consisting  chiefly  of  irregular  grains  of  augite, 
with  some  magnetite  and  green  spinel.  The  passage  of  the  olivine-rock 
into  the  diorite  is  mirrored  in  the  great  contrast  between  the  scanty  vegeta- 
tion characteristic  of  the  former,  and  the  luxuriant  forest  and  undergrowth 
which  clothe  the  latter. 

There  seems  reason  to  believe  that  the  olivine-rock  represents  the  outcome- 
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of  an  ernptiou  which  took  place  after  the  consolidation  of  the  diorite.  The 
occurrence  oi  the  platinum  is  beyond  doubt  intimately  connected  with  the 
olivint'-rock.  and  a  glance  al  the  map  shows  that  the  richest  placers  occur 
predominantly  along  those  streams  which  flow  through  the  olivine-rock 
area  near  to  the  junction  with  the  pyroxeuite.  Other  streams,  which  flow 
through  cither  rock  singly,  are  not  characterized  by  placers  sufficiently  rich 
to  repay  working.  Another  noticeable  circumstance  is  that  the  most  typical 
and  richest  of  the  platinum-placers  contain  neither  gold  nor  quartz,  while 
in  the  poorer  placers  (farther  away  from  the  olivine-rock-massif)  both  gold 
and  quartz  are  associated  with  the  much  dwarfed  platinum-grains. 

By  means  of  shafts  from  33  to  50  feet  deep,  on  the  Bielogorskyi  Priisk, 
the  alluvia  of  an  ancient  river-bed  of  the  Martyan  are  brought  to  bank 
and  washed,  and  are  said  to  yield  the  highest  output  in  the  district:  here 
the  bed-rock  again  consists  of  olivine-rock  and  pyroxeuite.  The  author 
points  out  that,  contrary  to  certain  preconceived  opinions,  an  associated 
concentration  of  chromite  is  by  no  means  an  essential  condition  of  the 
occurrence  of  platinum  in  these  deposits;  further,  that  an  intergrowth  of 
the  precious  metal  with  unweathered  olivine-rock  or  serpentine  has  not  been 
observed.  Such  occurrences  of  this  kind  as  have  been  previously  reported 
are  really  applicable  to  weathered  olivine-rock,  partly  associated  with  inter- 
growths  of  chromite. 

He  does  not,  however,  deny  the  possibility  of  the  existence  of  payable 
quantities  of  platinum  in  the  fresh,  unweathered  rock;  but  the  very  tough- 
ness of  the  rock  would  make  the  working  of  it  extremely  costly.  It  is  true, 
that,  given  a  sufficient  water-supply,  the  weathered  crust  at  least  might 
be  dealt  with  by  hydraulicking ;  but  the  extremely  fine  state  of  division  of 
the  platinum  in  the  matrix  woidd  probably  involve  greater  loss  in  tailings 
than  is  the   case   with  gold,   for  example. 

The  author  holds  that  those  writers  who  claim  gabbro,  olivine-gabbro, 
and  similar  felspathic  rocks  as  additional  "  mother-rocks  "  or  matrices  of 
platinum,  have  not  looked  sufficiently  closely  into  the  facts,  so  far  as  the 
Urals  are  concerned,  at  least.  In  that  region,  platinum-placers,  in  the  true 
sense  of  the  word,  can  only  be  proved  to  exist  in  the  neighbourhood  of 
peridotites   (olivine-rocks). 

The  waste-heaps  from  the  old  placers  have  been  washed  five  or  six  times 
over  by  the  starateli  or  small  lessees ;  and  the  fact  that  platinum  has  still 
"been  found  in  them  has  led  to  various  wildly  imaginative  legends,  in  regard 
to  a  possible  ever-recurring  natural  renewal  or  enrichment.  The  plain  truth 
of  the  matter  is  that  the  enormous  rise  in  the  price  of  platinum  of  late 
years  has  made  the  re-washing  pay. 

In  view  of  the  fact  that  a  detailed  survey  of  the  Ural  region  may  be 
regarded  as  still  in  its  infancy,  there  is  considerable  probability  that  rich 
platinum-placers,  so  far  untouched,  may  yet  be  discovered. 

L.  L.  B. 


JIRASSIC    COAL   OF   SPITSBERGEN. 

Th(  Jurassic  Coal  of  Spitzbergen.     By  John  J.  Stevenson.      Annul*  of  the  New 
York  Academy  of  Sciences,  1905,  col.  xvi.,  pages  82-95. 
Although  rocks  of  undoubtedly  Carboniferous  age  exist  in  the  Spitsbergen 
archipelago,  it  cannot  be  said  that   any  workable  coal-seam  has  so  far  been 
discovered  among  them. 
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Iu  1S82,  however,  Prof.  Nathorst  collected  a  number  of  plants  011  the 
■east  side  of  Advent  bay,  associated  with  the  coal-bearing  strata  exposed 
there ;  and,  describing'  them  15  years  later,  he  determined  their  age  as 
Upper  Jurassic.  During  the  last  decade  some  spasmodic  attempts  at  mining 
were  made,  but  it  was  not  until  the  year  1903  that  the  whole  region  was 
thoroughly  explored  under  the  auspices  of  an  Anglo-Norwegian  syndicate. 
and  in  1904  systematic  development  was  begun  on  the  eastern  coast  of  the 
bay.  The  adit,  opened  about  330  feet  above  sea-level,  shows  the  following 
section:  — 
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The  author  remarks  that  the  foregoing  measurements  are  exact  only  for  the 
place  at  which  they  were  made,  and  the  first  to  fifth  coal-seams  (inclusive) 
average  not  more  than  15  inches  in  thickness.  All  the  seams  are  worked, 
but  the  coal  is  not  of  the  same  character  throughout.  The  coal  above  the 
eighth  seam  or  top  coal  is  hard,  greyish-black,  with  a  more  or  less  conchoidal 
fracture,  and  much  like  splint-coal.  The  bottom  coal  or  ninth  seam  is 
black,  lustrous,  tender,  exhibiting  a  prismatic  structure.  Analyses  have 
been  made,  with  the  following  results:  — 


Hygroscopic  water 

Volatile  matter  ... 

Fixed  carbon 

Sulphur 

Ash  

Totals 


Both  varieties  yield  gases  burning  with  a  luminous  but  feebly  smoky 
flame,  and  neither  of  them  shows  the  slightest  tendency  to  form  a  coherent 
coke.  The  author  comments  at  some  length  on  the  difference  in  the  ratio 
of  fixed  carbon  to  volatile  matter  observable  in  these  two  coals,  a  difference 
which  far  exceeds  that  often  observed  as  between  coals  of  upper  and  lower 
benches.  He  concludes  that  the  cause  of  the  difference  must  be  sought 
in  conditions  existing  during  the  accumulation  of  the  coaly  substance,  chief 
among  which  must  be  the  length  of  the  exposure  to  such  influences  as  bring 
about  continued  combination  of  carbon  and  hydrogen,  these  subsequently 
passing  off  in  the  form  of  marsh-gas.  The  roof  is  a  black  slate,  but  as  it 
remains  frozen  throughout,  none  of  it  has  been  brought  down.  There  are 
difficulties  in  the  way  of  securing  a  complete  section  of  the  rocks  from  the 
cliff-face,  which  is  a  precipitous  bluff,  1,600  feet  high ;  but  on  the  whole, 
the  succession  may  be  described  as  a  series  of  brown,  grey,  reddish,  and 
yellow  flaggy  sandstones  and .  sandy  shales,  with  "  apparently  some  streaks 
of  black  shale."  The  succession  is  evidently  conformable,  but  fatilts  are 
not  infrequent.  Another  outcrop  of  coal,  at  present  inaccessible,  is  seen  at  a 
level  of  1,300  feet  above  the  sea.  The  coal-belt  has  been  traced  for  10 
miles  along  Icefjord  and  Sassen  bay;    and  the  mineral  is  worked  in  a  ravine 
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coming  almost  down  to  the  anchorage  on  the  west  side  of  Advent  bay.  If 
the  attempt  to  mine  the  Spitsbergen  coal  on  an  industrially  important  scale 
proves  successful,  an  ample  market  for  it  will  be  found  in  the  North  of 
Norway,  where  it  can  be  placed  at  a  lower  cost  than  imported  British  coal. 

L.  L.  B. 


MINERAL   INDUSTRIES   OF   THE   ASTURIAS,    SPAIN. 
L'lndustrii    Mini&rt  et   Mitallurgiqm    dans  les  Asturies.      By   P.   Xicou  and  C. 
Schlumber<;ek.     Annates des  Minis,  1905, series  10,  rot.  vii., pages 203-257, 
with  4  figures  in  tht  text  mi'/  '2  plates. 

This  memoir  embodies  the  information  gathered  by  the  authors,  both  of 
them  engineers  of  the  French  Department  of  Mines,  in  the  course  of  a 
journey  to  Spain  in  the  summer  of  1904.  They  have  supplemented  their 
own  observations  with  particulars  and  statistics  gleaned  from  official  and 
other   documents,    both    published   and    unpublished. 

From  tlie  administrative  point  of  view,  the  Asturias  constitute  the 
province  of  Oviedo,  occupying  a  belt  some  37  miles  broad  and  155  miles 
long  on  the  northern  slope  of  the  Cantabriau  mountain-range.  Within  this 
licit,  three  regions  are  distinguished:  (1)  the  coastal  region,  lying  between 
the  Bay  of  Biscay  and  the  first  spurs  of  the  Cantabrian  mountains;  (2)  the 
so-called  Cordilleran  plateau  ;  and  (3)  the  mountain-aud-forest  region.  The 
climate  is  mild  and  humid,  and  the  character  of  the  labouring  classes  seems 
to  be  influenced  thereby,  the  melancholy  of  the  Asturian  contrasting  with 
the  exuberance  of  the  average  Spaniard.  The  harbours  are  numerous,  but 
none  are  of  great  importance,  their  defective  installation  and  the  excessive 
pilotage-dues  contributing  to  arrest  development.  The  rivers  issue  from 
the  mountains  mostly  as  torrents,  and  are  navigable  only  in  the  very  last 
few  miles  of  their  course.  The  roads,  except  in  the  immediate  neighbour- 
hood of  the  larger  towns,  are  kept  in  ill-repair,  and  the  railway-system  may 
be  regarded  as  still  in  its  infancy.  The  population  is  scanty,  and  most 
of  the  native-born  labourers,  even  when  employed  in  various  industries, 
devote  much  of  their  time  to  work  in  the  fields. 

On  the  whole,  the  solid  geology  of  the  province  is  made  up  of  Palaeozoic 
formations,  with  a  few  patches  of  younger  strata  along  the  coast.  The 
Cambrian  and  Silurian  predominate  in  the  west,  the  Devonian  occupies  the 
lower  valleys  of  the  Nalon  and  the  Narsea  east  of  the  Cambro-Silurian  belt, 
while  the  Coal-measures  extend  over  the  entire  eastern  portion  of  the  pro- 
vince, being  overlain  in  the  districts  of  Aviles,  Gijon  and  Villaviciosa  by 
Triassic,  Jurassic  and  Cretaceous  rocks.  Exposures  of  Permian  strata  have 
nowhere   been   observed. 

The  Asturian  coal-field  extends  from  east  to  west,  parallel  with  the  coast- 
line for  some  93  miles,  while  its  breadth  from  north  to  south  measures 
rather  more  than  37  miles.  Workable  seams  are  confined  to  the  western 
part  of  the  coal-field,  the  really  prosperous  mines  being  clustered  in  two 
chief  basins,  those  of  the  Nalon  and  its  left-bank  tributary  the  Caudal.  The 
Devonian  formation  cuts  off  the  coal-field  on  the  west  and  south,  while 
northward  the  Coal-measures  dip  below  the  Trias  and  the  Cretaceous.  Trial- 
borings  (with  the  view  of  striking  the  possible  extension  of  the  coal-field | 
have  been  put  down  through  these  newer  rocks  at  various  localities.  The 
coal  varies  in  character  from  south-west  to  north-east,  becoming  in  that 
direction  increasingly  rich  in  volatile  matter.       Conversely  the  Coal-measure 
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conglomerates  decrease  in  the  same  direction,  giving-  gradually  place  to  con- 
tinuously finer  grits,  and  at  last  to  shales.  By  means  of  the  horizons  of 
unconformity  three  principal  divisions  are  recognized  in  the  Asturian  Coal- 
measures;  they  are,  in  ascending  order,  as  follows: — (1)  The  Lower  or 
Millstone  Grit  series,  conformably  overlying  the  Devonian,  and  in  a  total 
thickness  of  2,920  feet  containing  only  seven  workable  coal-seams  (altogether 
12i  feet  of  coal);  (2)  the  Middle  series,  the  basal  portion  of  which  still 
belongs  to  the  Millstone  Grit,  with  forty-five  workable  seams  (93  feet  of 
coali:  and  (3)  the  Upper  series,  containing,  in  a  total  thickness  of  1,082 
feet,  fourteen  seams  with  altogether  25i  feet  of  coal.  The  upper  division 
occurs  only  in  the  Lama  district.  Seams  less  than  20  inches  thick  are 
not  classed  as  workable,  and  over  the  whole  the  average  thickness  of  2 
feet  is  fairly  constant.  The  palaeontological  evidence  would  assign  the 
entirety  of  these  Coal-measures  to  the  Westphalian,  and  although  Stephanian 
strata  are  to  be  found  in  the  Asturias  they  are  not  sufficiently  productive 
there   to    rank   as  of   any   great   importance. 

The  Hercynian  movements  which  beset  the  Asturian  region  in  West- 
phalian and  pre-Triassic  times,  and  the  later  movements,  which  took  place 
between  the  deposition  of  the  Lower  Cretaceous  and  that  of  the  Upper, 
compressed  and  contorted  the  Coal-measures  most  intensely,  with  the  result 
that  these  are  packed  into  about  a  tenth  of  the  area  which  they  originally 
occupied.  The  dip  is  generally  pretty  constant  in  the  neighbourhood  of 
58  degrees.  Of  the  numerous  ore-deposits,  which  are  known  to  exist  in 
the  province,  those  of  iron,  copper  and  mercury  are  alone  worked  at  present; 
but  manganese  has  been  found  in  four  separate  localities,  antimony  at 
several  points  along  the  Cantabrian  range,  zinc,  cobalt,  and  nickel  in  two 
localities  respectively,  gold  at  Tapia,  and  plumbiferous  ore  at  San  Martin 
de  Los  Oscos. 

The  Stephanian  coal-seam  of  Arnao,  33  feet  thick,  is  the  only  seam 
worked  in  the  Asturias  by  means  of  a  shaft ;  but  when  the  proved  extension 
of  the  coal-field  below  the  Mesozoic  strata  comes  to  be  worked,  there  will 
inevitably  be  plenty  of  other  examples  of  deep  pit-workings  in  the  pro- 
vince. The  tubs  are  mostly  drawn  by  mules;  the  coal,  as  hewn  in  the 
mine,  is  usually  so  dirty  that  65  to  70  per  cent,  of  it  must  needs  pass 
through  the  washing-plant.  The  slimes  are  generally  tipped  into  the  river, 
but  in  some  few  cases  they  are  compressed  into  a  heap  and  coked.  The 
washed  coal  is  sorted  into  five  different  sizes,  the  smalls  averaging  43-2  per 
cent,  of  the  whole.  The  manufacture  of  briquettes  or  compressed  fuel 
has  been  little  developed  so  far,  and  modern  coke-ovens  are  only  to  be 
found  in  connection  with  ironworks,  etc.  Night-shifts  are  hardly  ever 
worked;  meals  are  always  taken  above  bank,  wherefore,  although  the 
Asturian  miner's  day  lasts  from  10  to  12  hours,  he  spends  so  much  time 
going  to  and  fro,  that  the  effective  working  hours  are  reduced  to  six  or 
seven.  Not  only  is  the  labour  poor  in  quality,  but  it  is  insufficient  in 
quantity  to  work  the  seams  out  thoroughly.  Moreover,  the  Asturian  miner 
is  so  jealous  of  strangers  that  he  contrives  to  make  life  a  burden  to  any 
intruder  from  another  province.  With  a  view  to  the  development  of  the 
coal-field,  however,  it  may  prove  necessary  to  establish  something  in  the 
nattire  of  compounds,  wherein  to  lodge  workpeople  brought  from  other  parts 
of  Spain.  Meanwhile,  mutual  benefit  societies  and  co-operative  stores  have 
been  established,  and  are  making  considerable  headway  in  the  mining  dis- 
tricts of  the  Asturias. 
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The  major  part  of  the  Asturian  coal-output  consists  of  bituminous 
varieties,  averaging  from  30  to  35  per  cent,  of  volatile  matter.  Iu  the 
Quiros  ami  Turon  districts  the  coal  contains  only  from  15  to  25  per  cent. 
of  volatile  matter.  Anthracite  occurs  at  Pola  de  Lena,  but  on  the  whole  it 
i-  so  scarce  as  to  bulk  only  for  10,000  tons  in  the  total  annual  out- 
put of  the  province.  The  composition  of  Asturian  coal  being;  what  it  is, 
the  recovery  of  ammonia  as  a  bye-product  from  its  distillation  is  a  matter 
i.i  considerable  importance,  the  more  so  that  there  is  a  good  market  for 
sulphate  of  ammonia  in  Spain.  The  coal  is  generally  somewhat  pyritous, 
the  percentage  of  sulphur  in  it  ranging  from  1  to  4.  Comparative  experi- 
ments have  been  made  with  Cardiff,  Newcastle  and  Asturiau  coal  at  the 
Ferrol  Arsenal;  they  have  shown  the  superiority  of  the  Cardiff  mineral 
as  a  -team-coal,  and  its  price  would  have  to  be  15  per  cent,  higher  in  a 
given  market  than  that  of  the  Asturiau  coal,  for  the  latter  to  secure  the 
preference  of  the  consumer.  The  average  heating  power  of  the  Asturiau 
coal  is  from  6.S00  to  6,900  calories;  its  specific  gravity  ranges  from  1-23 
to  1-30:  and,  in  the  case  of  carefully  screened  and  washed  mineral,  the 
percentage  of  ash  is  fairly  comparable  with  that  yielded  by  Cardiff  coal. 
The  average  yield  of  coke  from  the  various  Asturiau  coals  is  67  per  cent,  and 
the  best-reputed  coking  coals  are  got  from  the  Turon  and  Mieres  mines; 
most  of  the  coke  produced  is  consumed  within  the  province  itself.  Prime 
costs  differ  greatly,  ranging,  according  to  circumstances,  from  as  little  as 
8  pesetas  to  as  much  as  18  pesetas  (6s.  to  13s.  6d.)  per  ton.  The 
annual  output  has  not  varied  much  within  the  last  seven  years;  in  1903, 
it  amounted  to  1,418,423  tons,  but  probably  another  hundred  thousand  tons 
would  have  been  wrought,  had  it  not  been  for  the  strike  which  lasted  over 
many  months  of  that  year  in  the  Langreo  district.  The  amount  of  work- 
able coal  existing  in  the  Asturias,  at  depths  from  the  surface  not  exceeding 
1,640  feet,  is  estimated  at  2,400  million  tons. 

In  the  course  of  a  long  discussion  of  the  markets  available  for  Asturian 
coal,  stress  is  laid  on  the  desire  predominant  in  Spain  to  make  the  country 
independent  of  imported  coal.  Already,  it  would  seem,  has  British  coal 
been  all  but  banished  from  Santander,  Vigo  and  Coruna ;  and  now  great 
efforts  are  being  made  to  displace  it  in  Bilbao  by  Spanish  coal.  The  Govern- 
ment have  recently  forbidden  the  use  of  foreign  coal  in  the  navy  and  the 
arsenals,  and  the  projected  raising  of  the  import-duties  is  expected  to  help 
on   the   movement. 

Notwithstanding  the  abundance  of  iron-ore  in  the  province  of  the 
Asturias,  the  total  output  for  the  year  1903  did  not  exceed  75,000  tons,  one 
reason  being  that  only  those  deposits  that  are  situated  near  a  railway-line 
or  a  seaport  can  be  worked  at  a  profit  under  present  conditions.  The  blast- 
furnaces already  set  up  in  the  province,  consuming  annually  about  146,000 
tons  of  ore,  must  therefore  look  elsewhere  for  much  of  their  supply.  The 
most  important  of  the  Asturian  iron-ore  deposits  are  the  Lower  and  Middle 
Devonian  haematites,  and  these  yield  a  mineral  containing  (on  an  average) 
50  per  cent,  of  metallic  iron.  The  percentage  of  silica  is  considerable, 
ranging  from  10  to  25  per  cent.,  but  phosphorus  and  alumina  are  present 
in  quite  insignificant  proportions.  In  the  neighbourhood  of  Cape  Peiias, 
the  deposits  comprize  no  less  than  six  bands  of  ore,  attaining  in  some  cases 
a  thickness  of  20  feet :  these  will  be  easily  worked  by  means  of  adits  driven 
in  the  hill-sides.  In  the  Silurian  of  the  Salas  district  are  considerable 
deposits    of   iron-carbonates    and    haematites ;    and    the    total    quantity    of    ore 
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in  sight  is  estimated  at  100.000.000  tons.  Only  tour  important  iron-and- 
steel  works  exist  at  present  in  the  province,  but  the  details  given  by  the 
author  suggest  the  inference  that  there  will  shortly  be  a  considerable  develop- 
ment of  the  metallurgical  industry  in  that  region.  There  are  zinc-smelting 
works  at  Arnao.  and  copper-smelting  works  have  been  quite  lately  set  up  at 
Lugones.  No  less  than  three  works  deal  with  the  mercury-ore  got  from 
the  metalliferous  breccia  mined  in  the  Mieres  district.  After  the  mercury 
has  been  extracted,  the  residues  are  utilized  for  the  manufacture  of  sulphide 
of  arsenic.  L.  L.  B. 


GALENA-DEPOSITS  OF  MAZAEEON,  SPAIN. 

Die  Bleiglanzlagerstatten  von  Mazarrdn  in  Spanien.  By  Richard  Pilz.  Zeit- 
ichrift fiir praktischt  Geologie,  1905.  vol.  xiii.,  pages  385-409,  with  21  illustra- 
tions in  tin-  text. 

Mazarron  is  a  town  of  some  20.000  inhabitants,  in  the  province  of  Murcia,  - 
about  4J  miles  distant  from  the  Mediterranean,  and  is  linked  up  with  the 
harbour  of  the  same  name  by  means  of  a  light  railway.  The  nearest  stations 
on  trunk-lines  (Cartagena  and  Tofana)  are  respectively  15  and  16  miles  away. 
Above  the  town  soars  the  1,000  feet  high  volcanic  cone  of  San  Cristobal, 
reminiscent  of  the  great  Tertiary  eruptions  whch  took  place  all  along  the 
fissure-belt  of  South-western  Europe  and  Northern  Africa.  The  framework 
of  the  district  is  made  up  of  Archaean  crystallines:  muscovite-schists, 
plivllites,  saccharoidal  limestones,  and  dolomite,  which  of  course  were  rudely 
disturbed  by  the  tectonic  phenomena  that  culminated  in  the  above-mentioned 
vulcanicity  of  Tertiary  times.  The  contact-zone  between  the  Archaean  rocks 
and  the  eruptives  is  frequently  characterized  by  the  occurrences  of  irregular 
deposits  of  brown  iron-ore,  compact  or  earthy,  containing  up  to  53  per  cent. 
nt  iron  and  20  per  cent,  of  manganese.  Phosphorus,  when  present,  occurs 
in  infinitesimal  proportions.  In  places  these  deposits  admit  of  profitable 
working.  Some  of  the  altered  eruptives  furnish  an  impure  alunite,  which 
yields,  on  an  average,  for  every  15  tons  of  crude  material,  about  2  tons  of 
alum.  The'  origin  of  this  alum-stone  is  connected  with  the  solfataric  phase 
of  the  Tertiary  vulcanicity,  the  moribund  efforts  of  which  appear  to  be  now 
vented  in  discharges  or  blowers  of  carbon  dioxide  within  the  Mazarron 
mines.  These  are  often  so  continuous  and  voluminous  as  to  make  breathing 
impossible  in  the  workings,  and  to  entail  more  or  less  prolonged  stoppage 
of  mining  operations.  In  reality,  as  regards  blowers,  we  have  here  a  case- 
i if  the  occlusion  of  considerable  quantities  of  carbon  dioxide  within  the 
eruptive  rocks  when  they  were  still  fluid;  the  gas  underwent  considerable 
compression  after  the  solidification  of  the  rocks,  and  now  expands  with  ex- 
plosive  force  on  its  release  by  the  miner's  pick.  Both  the  Archaean  rocks  and 
the  Tertiary  eruptives  are,  in  part,  mantled  over  by  Pliocene  and  Quaternary 
sedimentary  deposits. 

The  mining  field  of  Mazarron  covers  an  area  of  some  20  square 
miles,  but  in  only  a  small  portion  of  this  are  workable  galena-deposits  met 
with,  chiefly  in  the  neighbourhood  of  the  Tertiary  dacites.  Thus  the  galena 
of  Mount  San  Cristobal,  Los  Perules  and  Pedreras  Viejas,  occurs  (1)  a& 
veins  in  dacite ;  (2)  as  veins  in  the  masses  of  mica-schist,  amphibolite, 
dolomite  and  quartzite,  included  within  the  eruptive  rock ;  and  (3)  as  veins 
at    the    contact    between    the    dacites    and    the    Archtean    crystallines.     There- 
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-.-  in-  to  be  little  doubt,  that  it  was  the  fissures  brought  about  within  the 
eruptive  masses  by  their  contraction  on  cooling,  that  formed  the  /'»•)/.-.•  of 
deposition  of  the  metalliferous  particles  precipitated  from  the  thermal 
solutions  which  percolated  through  these  fissures.  The  contraction-fissure 
themy  accounts  for  the  observed  diminution  in  the  number  of  veins  as  the 
depth  from  the  surface  increases.  But,  where  occasional  masses  of  schist 
are  embedded  in  the  eruptive  rock,  there  is  a  concurrent  and  significant 
increase  in  the  number  of  veins.  It  is  true  that  some  few  of  the  veins 
demonstrably  infill  fissures  caused,  not  by  contraction,  but  by  later  disturb- 
inces  of  the  rocks.  These  disturbance-fissures,  however,  have  a  disagreeable 
habit  of  cutting  across  the  best  metalliferous  veins,  which  then  pinch  out 
entirely  beyond  them,  or,  to  speak  more  exactly,  end  up  against  them. 

The  general  strike  of  the  plumbiferous  veins  lies  between  north  and  east; 
their  dip  i-  in  almost  every  case  a  steep  one;  and  their  thickness  (premising 
that  it  rarely  exceeds  4  inches  in  the  case  of  simple  fissures),  is  extremely 
variable.  But  many  veins  coalesce  in  such  wise  that  the  thickness  of  most 
-of  those  that  are  now  being  wTorked  usually  ranges  from  20  to  40  inches, 
while  the  Esperanza  vein  bellies  out  in  places  to  16  feet  or  so,  and  averages 
10  feet.  In  the  Eoraauo  y  Lagueiias  vein,  a  thickness  of  more  than  26  feet 
has  been  measured  from  hanging-wall  to  foot-wall  at  some  points,  the 
average  being  6A  feet.  The  greatest  thickness  noted  in  the  present  workings 
on  the  Prodigio  vein  is  20  feet.  In  extent,  the  coalescent  veins  have  been 
proved  over  distances  varying  from  720  to  1,800  feet;  while  the  simple 
i  —iires  can  rarely  be  followed  for  more  than  165  feet.  In  regard  to  the 
depth  from  the  surface,  there  is  little  expectation  of  finding  many  workable 
fissure-veins  below  the  1,640  feet  level. 

The  galena  is,  invariably  but  irregularly,  argentiferous  (containing  on  an 
average  from  013  to  0-19  per  cent,  of  the  precious  metal),  although  it  is  not, 
•  on  the  whole,  remarkable  for  its  purity,  81  per  cent,  of  lead  being  perhaps  the 
most  favourable  assay  that  could  be  quoted.  The  percentage  of  silver  seems 
to  increase  in  the  same  ratio  as  the  amount  of  chalybite  in  the  gangue, 
while  it  diminishes  where  pearl-spar  wholly  or  partly  displaces  the  iron- 
mineral.  It  may  be  mentioned  here  that  chalybite,  and  passage-minerals 
between  this  and  dolomite  are  by  far  the  most  abundant  constituents  of  the 
•gangue,  while  heavy-spar,  colourless  quartz,  and  gypsum  (although  common) 
play  a  less  conspicuous  part.  Near  the  surface,  zinc-blende  occurs,  more 
specially  in  the  Esperanza  and  Pedro  veins:  it  does  not  carry  much  silver. 
Iron-pyrites  and  marcasite  are  found  nearly  everywhere  in  the  veins,  and 
contain  a  great  deal  more  silver  than  the  blende.  Copper-pyrites  is  occasion- 
ally met  with,  while  the  abundant  occurrence  of  magnetic  iron-ore  in  the 
upper  levels  is  highly  characteristic.  The  brown  iron-ore,  which  sometimes 
occurs  at  the  outcrop  of  the  plumbiferous  veins  in  sufficient  quantity  to  be 
worked  (as  at  flic  Visto  Alegre  mine),  is  the  chief  decomposition-product  of 
the  more  deep-seated  ores ;  next  in  abundance  come  the  carbonates  of  lead 
and  zinc. 

The  mineral-industry  in  the  district  dates  from  a  time  lost  in  the  grey 
ii.i-.ts  of  history,  and  it  reached  a  high  pitch  of  prosperity  in  the  reign  of  the 
Koman  Emperor  Claudius.  Not  only  do  the  vast  heapsteads  and  the  remains 
of  ancient  smelting-works  bear  silent  witness  to  this,  but  the  underground 
workings  and  the  fairly  deep  shaft-  Mink  by  the  Eomans  are  an  additional 
testimony  to  their  mining  activity  during  at  least  four  centuries.  A  great 
revival   has  faken  place  since  the  early  seventies  of  the  nineteenth  century, 
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•when    the   primitive   system    of  working   was,    to   some   extent,    displaced   by 
thoroughly  modern  methods. 

Besides  certain  other  disadvantages,  some  of  which  have  already  been 
mentioned,  the  high  temperature  prevalent  in  the  mines  (due  probably  to 
decomposition-processes  going  on  within  the  rocks)  must  be  taken  into 
account.  On  the  other  hand,  the  main  lodes  are  fairly  rich  and  close 
together  in  the  upper  and  middle  levels;  the  country-rock  is  not  especially 
hard;  and  labour  is  cheap.  The  men  work  in  12  hours'  shifts  below  hank. 
and  from  sunrise  to  sundown  above  bank.  Consequently  the  prime  cost 
of  the  ore  ready  for  delivery  to  the  smelters  is  low.  Syndicating  of  the 
mines  in  such  a  fashion  as  to  group  them  together  under  one  management  is 
one  of  the  improvements  suggested  by  the  author.  He  further  points  out 
that  the  heavy  royalties  payable  by  lessees  to  mineral-owners  press  very 
hardly  on  the  industry.  In  the  year  1904,  about  a  score  of  mines  were  at 
work,  employing  altogether  2,870  persons;  and  the  total  output  of  galena 
for  that  year  from  Mazarron  amounted  to  some  30,100  tons.  But  the 
statistics  of  outptit  are  vitiated  by  the  fact  that,  in  order  to  evade  to  some 
extent  the  3  per  cent,  tax  ad  valorem  payable  to  the  State,  many  of  the 
mines  conceal  from  the  authorities  their  actual  output.  This  secretiveness 
is  a  policy  characteristic  of  most  mining  districts  in  Spain,  with  the 
result  that  the  official  statistics  of  the  mineral  output  of  that  kingdom  are 
(to  put  it  mildly)  never  quite  accurate.  Most  of  the  Mazarron  ore  is 
smelted  in  works  situated  near  the  harbour  of  that  name,  and  the  remainder 
is  shipped  off  to  Cartagena  to  be  smelted  there.  L.  L.  B. 


SULPHUR  OF  COTO  MENOE,   MURCIA,  SPAIN. 

Minos  de  Azvfre  del  Coto  Menor  de  Hellin  en  Minos  (Albacete),  By  Javier 
Bordiu.  Revista  Minera,  Metai-Argica  y  de  Ingeneria,  1904,  vol.  lv.,  pages 
333-336. 

The  sulphur-deposits  in  the  locality  of  Hellin  (province  of  Murcia,  Spain) 
are  numeroiis,  but,  up  to  the  present  time,  only  two  have  been  worked,  at 
Lorea  and  Coto  Menor. 

The  strata  are  of  marine  formation  of  the  Miocene  period,  and  the  con- 
tinuity, apart  from  the  effects  of  denudation,  is  broken  only  by  an  isolated 
trachytic  outcrop.  The  section  of  strata  is  as  follows:  Bounded  siliceous 
stones,  embedded  in  fine  sand,  10  feet ;  calcareous  marls,  interstratified  with 
thin  beds  of  coarsely  grained  limestone,  116  feet;  beds  of  similar  composition 
but  of  a  dark  tint  (due  to  the  presence  of  bituminous  and  sulphurous 
matter),  33  feet;  followed  by  the  sulphur-beds,  which  are  interstratified  with 
limestones,  marls,  clays  (more  or  less  bituminous)  and  gypsum. 

The  origin  of  the  sulphur  has  been  accounted  for  in  various  ways,  one 
theory  attributing  the  deposition  to  the  action  of  geysers,  from  which 
sulphuretted  hydrogen  and  gaseous  hydrocarbons  have  been  emitted,  the 
decomposition  of  the  sulphuretted  hydrogen  by  water  resulting  in  the 
sulphur  being  deposited.  In  another  theory,  mud-volcanoes  take  the  place 
of  the  geysers,  and  the  author  apparently  inclines  to  this  latter  view,  pointing 
out  that,  putting  aside  the  supposition  of  the  mud-volcanoes,  it  is  difficult  to 
account  for  the  presence  of  the  clays.  The  trachytic  outcrop  has  been  held 
to   be    connected    with    the    origin    of    the    sulphur,    but    cogent    reasons    are 
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given  for  believing  that  its  deposition,  at  least  in  its  present  position,  was 
subsequent  to  the  formation  ol  the  surrounding  strata  in  which  the  sulphur- 
beds  are  found. 

The  sulphur-beds,  dipping  17  degrees  to  the  north-west,  are  fourteen  iu 
number;  but  only  ten  of  these  are  workable,  their  extraction  being  carried 
out  by  workings  at  four  different  levels  separated  from  one  another  by 
about  10  feet,  the  total  thickness  of  the  mineral  in  each  face  being  about 
:i  feet. 

The  method  of  working,  ventilating,  and  unwatering  the  mines  is  briefly 
(1.  scribed,  electric  motors  being  a  prominent  feature  of  the  undertaking, 
the  current  being  generated  by  dynamos  worked  by  a  steam-engine  of 
somewhat  ancient  date.  The  mine-water  carries  sulphuretted  hydrogen  in 
solution,  and  the  gas,  set  free  in  the  sump,  is  removed  by  a  small  centri- 
fugal fan. 

At  the  surface,  the  mineral,  after  slight  washing,  is  roasted  in  Gil 
furnaces,  the  crude  sulphur  thus  obtained,  after  being  refined  by  retorting, 
is  sent  into  the  market  in  the  form  of  roll-sulphur  and  flowers  of  sulphur. 
Up  to  the  present  time,  50,000  tons  of  mineral  have  been  extracted,  the 
sales  of  sulphur  representing  50  per  cent,  of  the  consumption  in  Spain. 

H.  D. 


EADIO-ACTIVE  AND   URANIUM-BEARING   MINERALS  IN   SPAIN. 

(1)  Minerales  radioactivos  espafioles  ;  and  (2)  Emanation  de  /o--.  Jlinerales  uranift  ros 
,/,  Colmenar  Viejo.  By  Jose  Munoz  del  Castillo.  Revista  de  la  Real 
Accidentia  6a  Ciencias  de  Madrid,  1904,  vol.  i.,  pages  423-427  and  442-444, 
and  2  plait  s. 

The  author  made  radiographic  and  electroscopic  experiments  with  a 
chalcolite  (a  kydrated  phosphate  of  uranium  and  copper)  from  Colmenar 
Viejo,  and  with  a  similar  mineral,  but  containing  probably  less  uranium, 
from  Torrelodones ;  and  he  found  that  they  yielded  results  more  closely 
comparable  with  those  obtained  by  check-experiments  from  metallic  uranium 
and  thorium  oxide,  than  with  those  obtained  from  a  specimen  of  samarskite 
(a  rare  yttrium-niobium-uranium  mineral  found  in  the  United  States  of 
America).  The  results  lead  him  to  infer  that  in  the  Spanish  minerals,  as  in 
the  Joachimsthal  pitchblende,  the  uranium-compounds  are  intermixed  with 
an   appreciable  proportion   of  more  electrically-active  substances. 

Further  experiments,  made  with  specimens  from  Colmenar  Viejo  alone, 
show  that  the  mineral  from  that  locality  can  be  made  to  produce  the 
phenomenon  improperly  termed  "  induced  radioactivity,"  and  it  is  inferred 
that  it  contains  either  radium,  or  actinium,  or  thorium.  L.  L.  B. 


PISOLITIC  IRON-ORES   OF   THE  BERNESE  JURA. 

Le  Fer  et  le  Terrain  siderolithique   dans  le  Jura  bernois.     By  Eknest  Fleury. 

Bulletin  de  la  SociiU  fribourgeoise  des  Sci>  >/<■>  ■<  iiainrelles,  1904,  rol.  xii.,  pages 

29-33. 

Reviewing  briefly  the  mineral-industry  of  Switzerland,   the  author  points 

out   the  general  poverty  of  that  country  in  metalliferous  ores.       It  is   true 

that  gold  is  still  being  got  from  the  deposit  of  Gondo  in  the  canton  Valais, 

but   the  silver,   nickel,   cobalt,  copper,   lead,    arsenic  and   manganese-ores   do 
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not  now  form  the  object  of  mining  operations.  In  most  cases,  indeed,  the 
deposits  are  so  scanty  as  not  to  repay  working.  Among  the  causes  of 
tli is  general  poverty  in  metalliferous  ores  the  author  classes  the  almost  com- 
plete absence  of  eruptive  rocks  and  of  Palaeozoic  deposits;  moreover,  the 
intensity  of  the  Alpine  folding  enhances  greatly  the  difficulty  of  mining 
operations.  Bituminous  coal  does  not  appear  to  occur  in  Switzerland, 
but  the  occurrences  of  graphite,  lignite,  anthracite,  and  peat,  as  also  the 
famous  asphalt  of  Val  de  Travers,  are  at  least  worthy  of  passing  mention. 
Moreover,  at  Bex  and  Rheinfelden  enough  salt  is  got  to  supply  the  needs 
of  the  whole  country. 

The  only  really  considerable  mineral  product  of  the  country  is  iron.  Ex- 
cellent deposits  of  iron-ore  occur  at  Chamoson,  Chemin  and  Charrat,  in  the 
canton  Valais,  also  in  the  canton  Graubiinden ;  but  the  main  site  of  the 
siderurgical  industry  is  the  valley  of  Delemont  in  the  Bernese  Jura.  Here 
about  6,000  tons  of  bohnerz,  or  pisolitic  hydra  ted  sesquioxide  of  iron,  are 
extracted  annually  from  beds  lying  at  the  base  of  the  Upper  Eocene,  or  the 
Siderolithic  formation.  This  Siderolithic  formation,  where  it  occurs  at 
the  bottom  of  combes  or  synclines,  is  clearly  stratified,  seven  main  beds  being 
distinguished  in  it ;  the  iron-ore  is  mostly  concentrated  in  the  bottom-bed, 
where  it  is  worked.  In  other  instances  the  Siderolithic  formation  fills  pockets 
in  the  underlying  Kimmeridgian,  Portlandian,  or  Sequanian  deposits,  as 
the  case  may  be.  It  is  but  seldom  that  these  pockets  go  down  as 
deep  as  the  Oxfordian.  The  pisolitic  grains  represent  the  result  of  accretion 
around  a  nucleus,  usually  of  organic  nature;  and  there  appears  to  be  no 
doubt  that  organisms  have  played  an  important  part  in  the  genesis  of 
the  ore-deposit.  The  average  composition  of  the  ore  is,  according  to 
analysis,  as  follows: — 60  per  cent,  of  sesquioxide  of  iron;  13  per  cent,  of 
silica  :  and  15  per  cent,  of  alumina.  The  yield  in  pig-iron  is  from  40  to 
42  per  cent.  The  single  blast-furnace  is  fed  with  coke,  Jurassic  limestone 
serving  as  the  flux.  The  slag  is  utilized  in  cement-  or  brick-manufacture. 
In  1897,  there  were  still  four  mining-shafts  in  full  activity;  now  there 
are  only  two,  going  down  to  the  depth  of  288  and  361  feet  respectively. 
The  author  forecasts  the  early  extinction  of  this  remnant  of  an  ancient  in- 
dustry, dating  from  the  times  of  the  Romans,  traces  of  whose  forges  have 
been  found.  L.  L.  B. 


COAL-BEARING  BEDS  IN  THE  BALKANS. 

(1)  La  Formation  charbonneust    <u/rracre'tace'e  des  Balkans.       By  L.  de  Launay. 

Annales  des  Mines,  1905,  series  10,  vol.  vii.,  pages  271-320,  with  7  figures  in 
the  text  and  1  plate  ; 

(2)  Sin-  quelques  Fossiles  de  la  Region  a  Charhon  des  Balkans.      By  H.  Douvjlle. 

Annales  des  Mints,  1905,  series  10,  rol.  Hi.,  pages  321-325  ;  and 

(3)  Sur  quelques  EJmpreintes  vegMales  de  la  Formation  charbonneusi   supracretacte 

des  Balkans.  By  R.  Zeiller.  Annales  des  Mines,  1905,  series  10,  rol.  vii., 
pages  326-349  and  1  plait . 
The  first  memoir  embodies  the  results  of  a  journey  which  the  author 
made  into  Bulgaria  in  September,  1904,  presumably  with  the  benevolent 
sanction  of  the  French  Government,  but  at  the  formal  request  of  that  of 
Bulgaria.  From  the  geological  point  of  view,  the  general  conclusions  at 
which  he  arrived  are  as  follows: — From  the  Carboniferous  down  to  the  end 
of  Tertiary  time  a  geosynclinal  has  existed  at  recurring  intervals  on  the  site 
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of  the  Central    Balkans.       Within  it   have   been   deposited  gritty   and  shaly 
sediments,  similar  in  aspect  and  with  similar  accumulations  of  plant-remains, 
probably   laid   down    in    lakes    or   long;    brackish    lagoons.     Theme    originated 
in  the   first    instance   the   Carboniferous   anthracites   of  the   Isker   valley,    of 
abnormal   hardness  and  unusable,  at   present   at   all  events.     Then,   after  the 
interruptions    caused    by    temporary    and    local    inroads    of    the    sea.    during 
Tria-sic.  early  Jurassic,  and  Cenomauian  time,  came  the  coal-deposits,  which 
form   the  main  subject  of  the  memoir;   these  were  succeeded  by  the  deposits 
of    plant-remains    dispersed    among    the    supra-Cretaceous    and    Eocene    grits 
oi    the    Flysch    Series;    and  these  again   by   the  Neogene   lignites,    which   are 
perhaps  the  mosl    important   source  of  mineral  fuel  in   Bulgaria.     There  are 
very    many    gaps   in   the   rock-succession,    as    the    area    remained    for    a   long 
time  above  sea-level;   and  thus  absence  of  deposition  was  accentuated  by  the 
atmospheric    erosion    of   previously-formed    deposits.     In    the    country    which 
lies  between  Trevna   and  Slivno  occurs  a  coal-bearing  formation,   apparently 
unrepresented  elsewhere  in  the  Balkans  by  beds  of  a  similar  faeies.     It  is  of 
lacustrine    and    brackish-water   character,    with    marine    intercalations    in    the 
Bela  district,  at  any  rate.     At  the  base   is   a  group  of  several  thin,  discon- 
tinuous,   carbonaceous    beds,   consisting    of   bituminous   coal    rich    in    volatile 
matter,    which,    after    hand-picking,    shows    a    heating    power    equivalent    to 
8.000  calories.     Higher  up  in  the  series  occur  dispersedly  a   few  lenticles  of 
similar    coal,    broader,    but    very   short.        This    formation   is    of    Campanian 
or  Upper  Senonian  age.       In  the  midst  of  it  appear  accidental  intercalations 
of    older    strata,    Cenomanian    limestones    with    Orbitolina    and    Radiolites. 
The    whole    of    the    above-mentioned    rocks    were    affected   before    the    Flysch 
period;    and    then,    after    the    Flysch    but    before    the   Neogene,    by    a    first 
series    of    movements,     which,     in    the    Central    Balkans,     have    overturned 
and    thrust    northwards    in    the    direction    of    the    pre-Balkanic    plateau    all 
deposits    of    pre-Neogene    date.        Then    a    series    of    longitudinal    disloca- 
tions,   with    consequent    sagging,    originated   the    deposition    of    the    lignite- 
bearing  Neogene   sediments   in   a  well-marked   cordon   of   basins.       The   con- 
tinuation   of   these    movements,    in   association    with    recurring   outbursts    of 
volcanic   activity,    caused    local    disturbance   of    the   Neogene    deposits   them- 
selves.    A    curious    circumstance,    to    which    the    author    surmises    that    he 
may    be    the    first    to   draw    attention,    is    that,    in    a    great    portion    of    the 
Balkanic    region   traversed   by    him   the    actual    watershed   lies    a    few    miles 
to  the  north  of  the  orographic  crest-line;   the  rivers,  flowing  southward,  cut 
through   this  crest  in  deep   gorges.       This   phenomenon    is   characteristic   of 
the  zone  where  the  coal-bearing  formation  assumes  its  greatest  breadth ;    it 
is  not  to  be  observed  on  the  west  towards  Kasanlik,  or  on  the  east  towards 
Slivno.       In  his  brief  historical  summary  of  the  question,  Prof,   de  Launay 
remarks  that  the  coal-bearing  strata  have  long  been  known  and  actively  ex- 
plored.    Their  existence  appears  to  have  been  first  mentioned  in  print  in  1867, 
but  the  first  detailed  description  dates  from  1871.     A  few  shallow  pits  have 
been  sunk  and  adits  driven,  by  the  natives  of  the  districts  concerned,  on  the 
coal-outcrops;    but   the   sole   locality   where   operations   have   been   conducted 
on   a   really    industrial    scale   is   the   Prince   Boris   mine    at   Badevtsi.     Here, 
since  the  year   1897,    a   French   syndicate   has   been   carrying   on  exploration- 
work.       It    is  true   that,   for  want   of   a    market,    operations   have   been   pro- 
visionally   suspended,    but   the    projected    new   railway   from   Tirnovo,    which 
will  run  through  the  coal-field,   will   doubtless  remove   this  difficulty  before 
very   long. 
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The  geology  of  the  Central  Balkans  is  described  in  sufficient  detail,  and 
the  author  then  proceeds  to  deal  with  the  coal-bearing  formations  in  par- 
ticular. The  Senonian  carbonaceous  series  consists,  broadly  speaking,  of 
grits  and  shales  with  some  conglomerates,  and,  though  few  and  far  between, 
bands  of  marl  or  limestone,  among  which  are  locally  intercalated  lenticles 
of  coal.  The  series  is,  on  the  whole,  regularly  bedded.  The  presence  of 
brackish-water  fossils  and  the  local  intercalation  of  marine  bands  at  Bela 
probably  implies  the  occasional  invasion  of  sea-water  during  the  process  of 
sedimentation.  In  consequence  of  repetition  of  the  beds  by  folding,  it  is 
rather  difficult  to  determine  the  precise  thickness  of  the  entire  carbonaceous 
series,  but  it  can  hardly  be  less  than  6,000  feet  and  may  possibly  be  double 
or  treble  that  amount.  It  occupies  a  belt  trending  east  and  west  for 
40  miles  or  more,  sometimes  north  and  occasionally  south  (but  more  often 
north)  of  the  watershed,  and  nearly  always  north  of  the  crest-line  of  the 
Central  Balkans.  This  belt  varies  in  width  from  1^  miles  to  a  maximum 
of  101  miles.  The  great  disturbances,  dislocation,  contortion,  shearing, 
overthrusting,  overturning  and  erosion,  which  the  coal-bearing  strata  have 
undergone  since   their   deposition,   are   discussed   at  some   length. 

Turning  then  to  the  consideration  of  the  principal  outcrops  of  coal 
and  the  fossiliferous  bands,  the  author  takes  as  the  type  of  the  former  the 
above-mentioned  Prince  Boris  mine  at  Radevtsi.  This  includes  two  distinct 
deposits,  separated  one  from  the  other  by  a  ridge  of  Archaean  and  Triassic 
rocks :  they  are  so  different  in  character  that  they  suggest,  if  not  difference 
in  geological  horizon,  at  all  events  difference  in  conditions  of  sedimentation. 
The  "  Amelie  zone,"  a  narrow  belt  of  Senonian  wedged  in  between  the 
Archaean  and  the  Trias,  is  perhaps  the  richest  in  coal  of  any  yet  traced  in 
the  Balkans,  while  the  "  Caroline  zone  "  appears  to  be  of  small  industrial 
value.  In  the  former  three  seams  have  been  proved  dipping  60  degrees; 
but  their  apparent  regularity  masks  considerable  irregularity,  as  Prof, 
de  Launay  shows  in  detail.  However,  they  have  been  traced  for  1,200  feet 
or  so  along  the  strike,  and  for  164  feet  in  vertical  depth.  The  "  Amelie 
type  "  of  deposit,  a  group  of  thin  seams  occurring  near  the  base  of  the 
coal-bearing  series,  is  analogous  to  those  proved  on  the  east  of  the  coal- 
field, from  Bukova  to  Chumerna  and  Kachutka,  near  Bela ;  while  the 
"  Caroline  type  "  recalls  the  lenticles  which  occur  farther  away  from  the 
Archaean  rim,  towards  the  north,  and  probably  higher  up  in  the  series. 
The  three  lenticles  of  the  "  Caroline  zone,"  similarly  situated  in  regard 
to  one  another,  but  unconnected  one  with  the  other,  are  in  immediate 
contact  with  the  Triassic   dolomite. 

Eight  analyses  of  coal  are  tabulated,  and  it  is  shown  that  these  Bulgarian 
coals  contain  very  little  sulphur.  Certain  experiments  would  seem  to  imply 
that  coke  might  be  manufactured  from  them.  Generally  speaking,  the 
mineral  is  very  friable,  and  makes  much  dust  in  the  working.  It 
is,  too,  irregularly  mixed  with  shale.  Mining  operations  are  facilitated 
by  the  outcropping  of  the  seams  (which  usually  dip  from  40  to  60  degrees) 
on  the  mountain-slopes.  Timber  abounds,  as  much  ol  the  country  is  still 
clothed  with  magnificent  forest:  but  the  habitual  occurrence  of  fire-damp 
in  the  mines  is  a  drawback  to  be  reckoned  with.  The  prime  cost,  at  the  pit. 
of  one  ton  of  hewn  coal  varies  from  5s.  to  8s.  4d.  The  cost  of  trans- 
port is,  however,  at  present  prohibitive;  but,  once  the  new  railway  is  com- 
pleted, it  is  expected  that  freights  from  Eadevtsi  to  the  banks  of  the  Danube 
will  not  exceed  5s.  lOd.  to  6s.  8d.  per  ton.  Whether  the  coal  will  find  a 
sufficient  market,  when  it  gets  that  far,  remains  to  be  seen. 
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Prof.  Douville  describes  the  fossil  mollusca,  etc.,  found  in  the  coal- 
bearing  ami  associated  strata,  while  Prof.  E.  Zeiller  describes  the  plant- 
remains,  figuring  among  them  some  new  species.  The  palaeontological  and 
palseobotanical  evidence  appears  to  confirm  in  every  respect  the  conclusions 
arrived    at    by    Trot.    L.    de    Launav,    as   to   the    age   of  the   beds. 

L.  L.  B. 


UPPER  CARBONIFEROUS  FLORA   OF  THE  YENTAI   COAL-FIELD, 
SOUTHERN    MANCHURIA. 

Notiz  fiber  di<   obercarbonischt   Flora  des  SteinJcohlenreviers  run  Jantai  in  der  sud- 

lichen  Mandshurei.     By  M.  Zai.ik.sski.      Verhandlungen  der  russisch-kaiser- 

licken  mineralogischen  Gesellschaft  zu  St.  Petersburg,  1905,  series  2,  vol.  xlii., 

pages  485-508,  with  15 figures  in  tin  t,  ct. 

The    plant-specimens,    upon    which    this   memoir    is   based,    were    collected 

by  Mr.   J.    Edelstein   in  December,   1903,    from   the   debris  brought    up  from 

a  depth  of  485  feet  or  so,  from  a  shaft-sinking  then  in  progress.     This  depth 

indicates   the   horizon   to  be   that   of  No.   7   seam,   industrially   speaking  the 

only  important  seam   out   of  the   ten  or  more   which   the  Russian  geologists 

accept  as  existing  in  the  Yentai  series.     Three  species  of  ferns  are  described 

(and    figured),    and    one   each    of    Catamites,    Sphenophyllum,    Lepidodendron , 

Stigmaria,   Cordaites,   Trigonocarpon,   and   Pldgiozamites.     They   constitute   a 

typical    assemblage   of   Upper   Carboniferous    age,    very   near    the    border-line 

between  the  Carboniferous  and  the  Permian  floras. 

The  Coal-measures  of  the  neighbouring  coal-field  of  P6nn-hsi-hu  have 
already  been  characterized  by  Prof.  R.  Zeiller  as  passage-beds  between  the 
Carboniferous  and  the  Permian;  and  there  seem  to  be  good  grounds  for 
regarding  the  Southern  Manchurian  coal-fields  as  well  as  those  of  Kaiping 
(in  Chili  province)  and  Shansi  province  in  Northern  China,  as  dating  all 
from  the  same  period.  Palseobotanical  evidence  in  favour  of  this  assumption 
is  cited.  L.  L.  B. 


COAL-FIELDS   OF  JAPAN,   PECHIHLI  AND   MANCHURIA. 

Les  Charbons  du  Japon,  du  Petchili  et  de  la  Mandchourie:  Notes  de  Voyage.     By 

Ch.  E.  Heurteac.     Annates  des  .Vines,  1904,  series  10,  vol.  ri..  pages  151- 

•209,  irith  12  figures  in  the  text  and  1  plaff. 

The  materials  upon  which  this  memoir  is  based  were  mainly  collected  by 

the  author  on  the  spot,  in  the  latter  half  of  1903,  and  he  supplemented  them 

with  information  derived  from   the  publications  of  the  Japanese   Geological 

Survey   and   other   official   bodies. 

Japan. — The  study  of  the  Japanese  coal-fields  is  much  simplified  by  the 
fact  that  the  coal-mining  industry  is  restricted  to  comparatively  small 
areas,  the  island  of  Kiushiu  alone  accounting  for  82  per  cent,  of  the  total 
output  of  the  Japanese  Empire,  while  the  northern  island  of  Hokkaido 
(formerly  known  as  Yezo)  contains  a  long  outcrop  of  coal  which  bulks  for 
another  10  per  cent,  in  the  total  output.  All  the  first-quality  coal  comes 
from  these  two  islands;  the  inferior  coal,  not  good  enough  for  the  export- 
trade,  comes  from  the  provinces  of  Hitashi  and  Nagato  in  the  Main  Island 
i  Honshu). 
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In  the  north  of  Kiushiu,  a  group  of  synclines,  the  axes  of  which  trend 
north-westward,  forms  the  coal-basin  of  Shikuho.  which  furnishes  over  half 
of  the  total  Japanese  output.  South-west  of  this  is  the  Karatsu  basin, 
wherein  the  coal-outcrops  also  strike  north-westward,  but  no  longer  form 
regular  synclines,  and  dip  south-westward.  South-east  of  these  again  are 
the  Miike  mines,  the  most  important  and  the  most  famous  in  all  Japan. 
On  the  much  indented  western  coast-line  of  Kiushiu,  the  little  island  of 
Amakusa  yields  a  certain  amount  of  very  useful  anthracite;  the  islet  of 
Takashima  in  the  roadstead  of  Nagasaki  has  a  comparatively  important 
output  of  coal;  while  very  little  coal  is  worked  on  the  island  of  Matsushima. 
The  geological  age  of  all  these  coals  is  uncertain :  except  in  a  few  localities, 
the  coal-bearing  beds  of  Kiushiu  rest  directly  upon  crystalline  schists  or 
eruptive  rocks,  and  the  seams  have  been  often  changed  into  coke  (senseki) 
by  the  contact-metamorphism  resulting  from  the  intrusion  of  igneous  dykes. 
Such  evidence  as  there  is  points  to  the  coal  being  at  the  earliest  of  Cretaceous 
age,  and,  more  probably,  Tertiary. 

In  the  Shikuho  basin,  the  workings  are  confined  to  a  series  of  parallel 
outcrops,  striking  north-north-westward,  and  doping  12  to  15  degrees  east- 
ward :  they  all  comprize  two  main  seams,  the  lower  of  which  (3£  to  5  feet 
thick)  yields  a  pure  coal,  while  the  upper  (5  to  8  feet  thick)  is  frequently 
altered  into  natural  coke  or  into  anthracite,  and  usually  yields  a  rather 
dirty  coal.  Analyses  are  tabulated  of  some  of  the  coals,  and  that  which  is 
considered   the  best,   from   Namasuta,   shows   the   following   percentages:  — 


Volatile  subs 

Ash 

Hygroscopic 

Coke 

Sulphur 

Calories 


tances 
water 


Lower  Seam, 

5  Feet  Thick. 

Upper  Seam 
8  Feet  Thick 

4-2-50 

41-34 

3-10 

5-71 

1-66 

1-41 

52 -6S 

5154 

0-81 

0-38 

7,990  7,570 


In  the  Karatsu  basin,  the  seams  are  generally  thin,  averaging  perhaps 
at  most  34;  feet,  but  the  mineral  is  of  good  quality.  In  the  Miike  basin, 
the  beds  dip  on  the  whole  8  to  10  degrees  south-westward,  striking  at  first 
south-eastward  and  then  curving  round  southward  as  the  granite-massif 
is  approached.  Eight  seams  are  recognized,  the  lowermost  two  being  the 
most  important:  the  bottom,  or  so-called  Eight-feet,  seam  (in  reality  varying 
in  thickness  from  1  to  20  feet)  is  the  only  one  of  the  two  that  is  at  present 
worked.  The  next  seam  above,  averaging  6  feet  in  thickness,  has  never 
been  much  worked  at  any  time.  The  Miike  coal  is  very  friable,  and  contains 
a  good  deal  of  sulphur :  in  fact,  owing  to  the  oxidation  of  the  pyrites  in  it, 
the  coal  has  a  general  brownish  tinge,  which  sometimes  becomes  almost 
red.  Nevertheless,  putting  the  "  red  coal  "  aside  (which  is  burnt  only  at 
the  pit),  the  Miike  coal  is  regarded  as  one  of  the  best  in  Japan,  owing  to 
its  great  heating  power.  An  average  analysis  yields  the  following  per- 
centages: volatile  substances,  4010;  ash,  6-84;  hygroscopic  water,  0-65; 
sulphur,  3'14;  coke,  53;  and  calories,  8,100.  The  output  from  the  five  pits 
at  work  amounted  in  1902  to,  nearly  1,000,000  tons. 

The  Takashima  basin  includes,  besides  the  islet  of  that  name,  two  other 
islets  in  the  roadstead  of  Nagasaki  (Hashijima  and  Yokoshima).  Four 
principal  seams  are  recognized;    and,   in    1903,   preparations   had   been   made 


82  NOTES    OF    PAPERS    IX    COLONIAL    AND    FOREIGN 

for  working  the  coal  beneath  the  sea,  and  in  fad  joining  up  by  submarine 
extensions  the  collieries  on  the  two  first-named  islets.  The  output  in  1902 
did  not  fall  far  short  of  200,000  tons;  the  coal  is  remarkably  free  from 
impurities,  and  analyses  communicated  to  the  author  at  the  mines  showed 
more  favourable  results  than  the  analysts  tabulated  in  the  official  publication 
on  Thi  Geology  of  .In pan.  The  Amakusa  anthracite  (three  seams,  each 
ranging  in  thickness  from  2  to  tU  feet)  is  mixed  with  Takashima  bituminous 
coal  into  briquettes  for  use  in  the  Imperial  Japanese  Navy.  In  places, 
where  the  seam-  are  eut  by  liparite-dykes,  the  anthracite  has  been  meta- 
morphosed into  natural  coke. 

In  Honshu  (or  the  main  island),  the  coal  of  Nagato  is  of  Liassic  or  more 
probably  Rhsetic  age  (recalling  in  this  respect  the  Tongking  deposits);  it 
occurs  in  comparatively  thin  seams,  two  of  which,  2  and  3  feet  thick 
respectively,  yield  an  annual  output  of  250,000  tons.  The  mineral  is  of 
poor  quality,  and  is  used  up  locally.  On  the  other  hand,  the  Iwaki  deposit 
crops  out  parallel  with  the  coast-line  of  Honshu,  over  a  length  of  25  miles, 
but  yields  a  coal  containing  so  much  hygroscopic  water  that  it  forms  a 
very  uneconomical  fuel.  In  the  centre  of  the  belt,  two  seams  (115  feet  apart) 
3£  and  6  feet  thick  respectively,  are  worked ;  they  thin  out  northward 
and  southward,  finally  giving  place  to  more  or  less  black  shales.  The 
annual  output,  of  about  450,000  tons,  is  consumed  locally  and  in  the 
north-eastern  ports  of  the  island. 

The  principal  coal-deposit  of  Hokkaido  strikes  north  and  south  among 
the  Tertiary  sediinentaries,  which  rest  upon  the  volcanic,  arete  that  strikes  in 
the  same  direction  through  the  island.  The  Tertiary  strata  are  folded 
into  very  marked  anticlines  and  synclines ;  and,  although  most  of  the  coal- 
seams  in  Hokkaido  are  considered  to  be  of  Tertiary  age,  Upper  Cretaceous 
fossils  are  said  to  have  been  found  in  association  with  some  of  them.  The 
three  most  important  mines  in  the  island  are  those  of  Yubari,  Poronai,  and 
-hi.  situated  in  three  parallel  valleys  which  cut  the  great  50  miles  coal- 
bearing  anticline :  their  united  output  in  1902  exceeded  825,000  tons.  Three 
or  four  principal  seams,  varying  in  thickness  from  3^  to  14f  feet  respectively, 
are  recognized.  At  the  Sorashi  mine  the  dip  of  the  beds  is  particularly 
steep.  It  produces  a  coal  intermediate  in  quality  between  those  of  Yubari 
and  Poronai:   average  percentage-analyses  of  these  two  coals  are  appended  :  — 


Volatile  substances 

Ash 

Hygroscopic  water 
Coke 

Sulphur       0-31  0-25 

The  Yubari"  coal  is  regarded  as  the  best,  being  dry,  pure,  and  very  hard. 
The  reserves  of  coal  in  sight  in  the  island  of  Hokkaido  are  estimated  at 
600,000,000  tons.  The  coal  now  got  there  is  mostly  shipped  at  Muroran, 
for  use  as  steam,  gas,  and  bunker-coal  in  the  factories  and  harbours  of  the 
Empire. 

By  far  the  greater  number  of  the  Japanese  mines  are  worked  by  pits; 
sloping  down  from  the  outcrop,  but  in  the  newer  collieries  vertical  shafts 
have  been  sunk  to  a  good  depth.  Most  of  the  hewing  is  done  by  hand, 
and    generally    without    shot-firing.        The    Incjirsoll-Sergeant    type    of    coal- 
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Coal-seam, 

42-89 

42  T9 

4*57 

3  92 

1  -4(i 

5-09 
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48-80 
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cutter  was  triecl  at  the  Gotoji  mine,  but  did  not  yield  economically  satis- 
factory results,  owing  to  the  friability  of  the  coal  and  the  dip  of  the  seam. 
The  Kiushiu  mines  are  often  very  fiery,  and  single-gauze  lamps  are  in  use 
there.  As  the  miners  generally  take  one  day  off  in  every  three,  a  colliery 
which  has  on  its  books  say,  3,000  men,  will  ouly  have  2,000  continuously 
at  work  day  by  day.  The  year  is  reckoned  to  contain  330  working-days. 
The  cost  of  labour  per  ton  of  output  at  Miike  does  not  much  exceed  10d., 
but  in  the  Shikuho  coal-field  it  varies  from  Is.  lid.  to  2s.  7d. ;  and  the  prime 
cost  of  a  ton  of  coal  at  the  pit-mouth  in  the  first-named  coal-field  averages 
4s.  3d.,  while  in  the  latter  it  averages  5s.  lid.  Free  on  board  at  Moji 
harbour,  the  all-round  cost  of  coal  from  the  most  distant  collieries  of 
Shikuho  is  reckoned  by  the  author  at  about  8s.  9d.  The  selling-prices, 
free  on  board,  in  various  Japanese  harbours,  ranged  in  the  course  of  1903 
from  10s.  lOd.  to  19s.  3d.,  the  prices  at  Moji  being  the  most  advantageous 
from  the  buyer's  point  of  view;  from  that  harbour,  indeed,  is  shipped  more 
than  62  per  cent,  of  the  total  Japanese  export  of  coal.  China  and  Hongkong 
between  them  take  nearly  three-quarters  of  this  total,  and  the  Straits 
Settlements  take  more  than  an  eighth. 

Pechihli. — The  only  coal-field  so  far  worked  on  a  really  industrial  scale  in 
Pechihli,  is  that  of  Kaip>ing,  through  which  runs  the  Imperial  Chinese 
Eailway  from  Peking  to  Shanhaikwan  and  Newehwang.  The  basin  seems  to 
form  an  irregular  ellipse,  the  major  axis  of  which  trends  east  and  west, 
while  the  outcrops  are  more  especially  seen  on  the  northern  rim  of  the 
ellipse.  There  the  coal-seams  overlie  a  limestone  of  Carboniferous  age,  which 
itself  rests  upon  a  series  of  metamorphosed  Cambrian  grits  and  limestones 
(Sinian  of  Eichthofen).  On  the  southern  rim  the  outcrops  are  largely  masked 
by  drift-deposits,  and  coal  there  has  only  been  struck  in  the  Liushi  area. 
The  total  length  of  the  known  coal-belt,  from  Tongshan  to  the  eastern 
extremity  of  the  outcrops,  is  about  2bh  miles :  seventeen  seams  have  been 
proved,  all  dipping  steeply  towards  the  centre  of  the  basin,  the  dip  some- 
times approaching  the  vertical,  and  going  even  beyond  that  and  becoming 
a  reversed  dip.  The  workings  are  in  the  hands  of  an  Anglo-Belgian  syndi- 
cate, which  also  controls  the  wharves  of  Shinwangtao,  an  open  port  a  little 
to  the  south  of  the  Great  Wall.  A  branch-line  runs  to  the  harbour  from 
the  main  railway;  but  a  great  number  of  the  Belgian  shares  in  this  syndicate 
are  said  to  have  been  purchased  by  the  Russian  Government  in  1903.  The 
output  of  coal  from  the  Kaiping  basin  in  1902  exceeded  700,000  tons.  The 
total  thickness  of  measures  intervening  between  the  thirteen  seams  which 
are  worked  is  918  feet,  and  the  seams  that  are  most  actively  worked  are 
No.  3  (10  to  14J  feet  thick),  No.  5  (3±  to  4^  feet),  and  No.  9  (9  to  1H  feet). 
The  two  last-named  yield  the  purest  coal,  but  No.  5  seam,  the  best  of  all, 
is  unfortunately  well  nigh  worked  out.  Some  features  of  the  workings 
at  Tongshan  are  described,  where  continuous  pumping  by  five  pumps  is 
necessary,  and  analyses  of  the  coal  are  tabulated.  The  mineral,  even  that 
shipped  at  Shinwangtao,  is  mostly  used  in  China,  and  only  a  small  proportion 
goes  to  Hongkong.  The  Kaiping  coal,  although  inferior  to  the  Japanese 
export-coals  in  many  respects,  is  a  less  wasteful  steam-producer,  as  it 
contains  a  smaller  proportion  of  volatile  substances  (33  per  cent.,  as  compared 
with  40  per  cent,  or  more).  It  makes  a  very  large  quantity  of  "  small," 
which  is  consumed  locally. 

Manchuria. — In  Manchuria  nearly  all  the  known  outcrops  of  coal  lie  to  the 
east  of  the  Dalny-Kharbin  railway,  at  those  points  where  the  drift-deposits 
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of  the  central  plaiu  no  longer  mask  the  older  rocks.  The  outcrops  are 
traced  up  into  the  mountainous  region  where  the  Sungari  river  finds  its 
source.  So  Far,  the  work  of  exploring  and  winning  the  coal  has  been 
confined  to  the  areas  bordering  on  the  railway-line.  The  deposits,  examined 
and  described  by  Baron  Ferdinand  von  Richthofen  in  1869,  are  still,  as 
they  were  then,  worked  on  a  small  scale  by  the  Chinese,  the  only  coal-field 
of  more  than  local  importance  mentioned  by  him  being  that  of  Makiaku, 
probably  identical  with  that  now  known  as  Yentai.  Here  the  Coal-measures, 
possibly  of  Permo-Carboniferous  age,  overlie  the  Carboniferous  Limestone: 
that  limestone  appears  to  be  absent  in  the  coal-fields  situated  farther  north, 
let  ween  Mukden  aud  Kharbin,  and  at  Fushun,  22  miles  east  of  Mukden. 
The  coal  of  Manchuria  is  of  very  diverse  character,  anthracitic  at  Yentai, 
extremely  bituminous  at  Ilu  and  Fushun,  while  at  Ponhsihu  coking-coal  and 
anthracite  occur  side  by  side.  Moreover,  lignite-deposits  have  been  discovered 
at  Fvwangchentsi  (between  Mukden  and  Kharbin)  and  at  Dalai-nor,  close 
to  the  Transbaikalian  frontier.  Ten  seams  are  recognized  in  the  Yentai 
basin,  four  of  which  only  are  more  than  2  feet  thick ;  and  one  only,  No.  7, 
from  the  top,  attains  a  thickness  varying  between  4£  and  6  feet.  Conse- 
quently, No.  7  seam  is  the  most  actively  worked  of  any,  despite  the  indifferent 
quality  of  the  coal.  At  Fushun,  the  two  known  seams  strike  east  and 
west,  and  dif>  30  degrees  northward.  The  upper  seam  alone  is  of  importance, 
and  approaches  100  feet  in  thickness  at  the  outcrop :  two  borings,  put  down 
to  a  depth  of  80  feet,  have  proved  the  seam  to  ~be  still  of  the  same  thickness 
at  that  depth.  The  outcrop  extends  over  a  length  exceeding  9  miles, 
but  this  belt  is  cut  across  by  two  streams.  The  coal  is  highly  bituminous, 
contains  40  per  cent,  of  volatile  matter,  and  yields  10  per  cent,  of  ash. 
The  Ponhsihu  basin,  containing  at  least  five  or  six  seams,  none  of  which 
is  much  thicker  than  3  feet,  may  assume  importance  in  the  future,  ou 
account  of  the  comparative  proximity  (19  miles  to  the  south)  of  an  extremely 
rich  deposit  of  magnetite.  The  coal,  although  crumbly  and  dirty,  is  suitable 
for  coking. 

The  concluding  chapter  of  the  memoir  is  devoted  to  a  consideration  of  the 
chief  outlets  in  the  Far  East  for  the  sale  of  Japanese  and  other  coals. 

L.  L.  B. 


AURIFEROUS  DEPOSITS  OF  TANGKOGAE,  KOREA. 
1><i<  Goldvorkommen  von  Tangleogae  in  Korea.  By  L.  Bauer.  Zeitschrift  fiir 
praktiscke  Geologic,  1905,  vol.  xiii.,  page*  69-71. 
Most  of  the  gold  mined  in  Korea  is  got  from  placer-deposits.  But  few 
localities  are  known  where  the  precious  metal  occurs  in  its  original  matrix, 
among  these  being  the  Wunsan  mines  in  the  north  of  the  peninsula,  which 
are  systematically  worked  by  an  American  company.  One  of  the  best-known 
localities  for  jjlacer-gold  is  Tangkogae,  100  miles  north-north-east  of  Seoul,  be- 
tween the  towns  of  Kimsong  and  Hoyang,  near  the  head-waters  of  the  northern- 
most branch  of  the  Han  river.  Here  the  thickness  of  the  gold-bearing  alluvia 
ranges  between  10  and  56  feet;  the  drift-material  is  full  of  big  boulders,  and 
bedding  is  not  easily  discernible.  The  gold  seems  to  be  irregularly  dis- 
persed in  "nests"  within  the  entire  mass;  it  is  tolerably  coarse-grained 
and  of  great  purity,  and  nuggets  weighing  rather  more  than  i  ounce 
troy  have  been  found.  Matrix  is  seldom  discovered  adhering  to  the  metal. 
The    author    gravely    announces    the    discovery    of    "  native    lead  "    in    these 
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placers;  as  a  rule,  it  is  true,  combined  with  antimony,  in  the  form  of 
"  tears/'  branches  and  flakes.  In  some  cases  the  gold  is  encrusted  over 
by,  or  involved  with,  this  lead,  the  intermixture  of  the  two  metals  being 
most  intimate.  Before  the  gold-placers  were  discovered,  silver-ores  were 
mined  at  Tangkogae,  and  it  seems  probable  that  these  ores  were  smelted 
on  the  very  spot  where  the  alluvium  is  now  washed  for  gold.  Here  we  have 
a  possible  explanation  of  the  presence  of  the  "  native  lead,"  but  the  author 
will   not   have   it   so. 

The  Koreans  adopt  what  may  be  called  a  method  of  ground-sluicing, 
but  without  using  wooden  troughs.  It  would  not  \ydj  now  to  attempt  to 
work  these  placers  systematically,  for  the  conditions  are  such  as  to  forbid 
either  straight  hydraulicking  or  dredging,  or  any  other  economic  method 
of   working. 

The  matrix  of  the  gold  has  been  traced  to  the  porphyritic  dykes,  which 
traverse  the  older  Palaeozoic  rocks  of  the  neighbourhood,  and  are  genetic- 
ally connected  with  a  mass  of  biotite-granite.  A  milky-white  to  yellowish- 
red  auriferous  quartz  was  found,  forming  thin  4  inches  veins  on  either  side 
of  one  of  these  dykes,  riddled  through  and  through  with  weathered  sulphidic 
ores. 

Other  placer-deposits  in  the  neighbourhood  of  Tangkogae,  as  well  as 
those  near  Morogni  in  Southern  Korea,  may  be  shown  to  have  been  originally 
derived  from  similar  porphyry-dykes.  L.  L.  B. 


USEFUL   MINERALS   OF   CENTRAL   SIBERIA. 

Ijli  nutzbaren  Lagerstatten  im  Gehiett  der  mittle.re.ix  sibirischen  EUsenbahrdinie.  By 
W.  Friz.  Zeitschrift  fur praktische  Geologie,  1905,  vol.  xiii.,pag<*  55-65, 
with  a  in"}'  in  tht  tt  xt. 

The  district  treated  of  by  the  author  is  the  belt  of  country  lying  on 
either  side  of  the  great  trans-continental  railway,  between  the  stations  of 
Ob  and  Irkutsk,  which  are  1,136  miles  apart. 

Coal-fields. — The  Suchensky  basin  occupies  a  strip  some  3  miles  broad, 
ranging  generally  from  north-north-west  to  south-south-east,  between  the 
Lebedyanskoye  and  Suchenskoye  villages,  in  the  Government  of  Tomsk. 
The  railway  crosses  this  belt  near  Suchenka  Station,  about  155  miles  east  of 
Ob  and  74  miles  from  Tomsk.  The  coal  has  been  traced  for  more  than 
12  miles  north  of  the  railway;  while  south  of  the  line  the  basin  broadens  out 
gradually,  and  eventually  joins  up  with  the  Kusnetsky  coal-basin,  after  an 
uninterrupted  course  of  93  miles.  The  Suchensky  shales  and  sandstones 
are  of  Carboniferous  age,  and  overlie  conformably  the  Devonian  rocks  in 
company  with  which  they  have  been  much  dislocated,  in  such  wise  that 
the  coal-seams  have  generally  a  very  steep  dip.  About  nineteen  seams  have 
been  identified  (excluding  those  which  are  less  than  2\  feet  thick),  con- 
stituting a  total  thickness  of  105  feet  of  coal;  but,  in  reality,  the  number 
of  seams  is  much  greater.  Workings  have  as  yet  not  been  carried  down  to 
a  greater  depth  below  the  surface  than  200  feet,  and  down  to  that  point 
the  quality  of  the  coal  has  been  more  or  less  affected  by  atmospheric 
agencies.  However,  the  deeper  one  goes,  the  greater  is  the  coking  capacity 
of  the  mineral:  that  much  has  been  ascertained.  The  mean  of  three  analyses 
yields  the  following  percentages:  carbon,  85-26;  hydrogen,  4'18:  ash,  3-18; 
sulphur,    059 ;     hygroscopic    water,    1-19 ;     coke    produced,    85-24 ;     heating 
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power,  7,976  calories.  North  of  the  railway  alone,  the  amount  of  coal  in 
sight,  down  to  a  depth  of  328  feet,  is  reckoned  at  100.000,000  tons.  At 
present  only  three  collieries  are  tapping  the  resources  of  this  great  field, 
and    they   are   all    situated    north    of   the    railway. 

A  briel  description  i-  given  of  the  coal-deposits  known  to  occur  in  four 
other  districts;  and  the  author  then  proceeds  to  describe  the  Cheremkhovo 
basin,  near  the  village  of  that  name,  in  the  Balayansky  district,  about  75 
miles  wesl  of  the  city  of  Irkutsk.  The  formations  here  are  lacustrine 
clays  and  sandstones  of  Jurassic  age.  among  which  are  interhedded  four 
coal-seams  of  an  average  total  thickness  oi  17!  feet,  separated  by  com- 
paratively thin  partings  ot  shale  and  plastic  clay.  The  seams  are  only 
between  25  and  50  feet  below  the  ground,  and  the  floor  of  the  lowermost 
seam  is  separated  by  but  a  thin  layer  of  shale  from  the  hummocky  water- 
worn  surface  of  a  limestone-conglomerate,  which  is  probably  of  Devonian 
age.  This  implies  that  deeper  lying  coal-seams  are  hardly  to  be  looked 
for  in  that  l>asiu.  The  uppermost  seam  yields  a  dull-brown  mineral,  much 
fissured,  resembling  lignite  in  appearance,  and  crumbling  away  on  exposure 
to  the  air.  The  next  below  yields  a  pitch-black  lustrous  coal,  showing 
conchoidal  fracture,  and  burning  with  a  long  flame.  It  contains  7*8  per 
cent,  of  hygroscopic  water,  and  makes  547  per  cent,  of  coke;  while  its  specific 
gravity  is  1-31,  and  its  heating  power  equivalent  to  6,471  calories.  The 
coal  of  No.  3  seam  resembles  in  colour  and  pulverulence  that  of  the  first- 
described  seam,  but  in  chemical  composition  it  ^approximates  to  the  mineral 
from  No.  2  seam.  The  lowermost,  or  No.  4  seam,  varying  in  thickness  from 
■ih  to  7\  feet,  consists  of  a  tough,  lustrous,  black  coal,  with  conchoidal 
fracture,  suitable  for  transport  to  considerable  distances.  It  burns  with  a 
long  flame,  has  a  specific  gravity  of  1*27,  contains  9'52  per  cent,  of  hygro- 
scopic water,  and  its  heating  power  is  equivalent  to  6,931  calories.  The 
percentage  of  ash  is  304,  as  compared  with  1346,  11-08  and  1262,  in 
Nos.  1,  2  and  3  seams  respectively.  The  mineral  of  No.  4  seam  is  com- 
parable with  certain  Westphalian  coals,  while  that  of  No.  2  seam  is  likened 
to  the  Friedrichsthal  coal  of  Saarbriicken.  These  seams  give  off  sufficient 
carbon  dioxide  to  make  the  working  occasionally  uncomfortable  for  the 
miners.  The  lie  of  the  seams,  the  excellence  of  the  roof,  the  general 
stratigraphical  conditions,  and  the  almost  entire  absence  of  water-feeders, 
combine,  however,  to  facilitate  mining  operations,  and  the  industry  has 
developed  with  extreme  rapidity  since  1899.  The  output  in  1902  amounted 
to  3(i4.000  tons,  the  chief  consumers  being  the  trans-continental  railway  and 
the  inhabitants  of  Irkutsk. 

Brown  <'<>al. — Deposits  of  brown  coal  occur  all  along  the  central  portion 
of  this  railway,  frequently  close  to  the  line  and  never  very  far  from  it. 
The  Middle  Chulym  brown-coal  belt  alone  is  435  miles  in  length,  and  in 
breadth  it  is  believed  to  spread  out  considerably  north  of  the  railway;  the 
colossal  stock  of  fuel  which  it  represents  is  as  yet  untouched.  The  Upper 
Chulym  or  Ealakhtinsky  basin  occupies  an  area  of  at  least  385  square 
miles,  and  one  seam  in  it  near  the  Balakhtinskoyc  village  is  known  to  be 
more  than  4h  feet  thick.  Some  seams  in  this  basin  contain,  however,  an 
inordinate  proportion  of  ash,  as  much  as  30  per  cent.  The  Kubekovsky 
basin,  on  the  left  bank  of  the  Yenisei,  north  of  and  near  the  railway-line, 
occupies  an  area  of  463  square  miles,  wherein  at  least  three  workable  seams 
have  been  proved.  This  basin  is  probably  continued  across  the  river  by 
that  of  Kuskunzhsk;  here  an  area  of  rather  less  than  a  square  mile  is 
said  to  contain  more  than   a   million   tons  of  coal. 


TRANSACTIONS  AXD  PERIODICALS.  87 

Iron-ores. — Turning  now  to  the  iron-ores,  the  author  notes  that  the 
most  important  magnetite-deposits  are:  (1)  Those  on  the  left  bank  of  the 
Abakan  river,  in  the  south-western  portion  of  the  Minussinsk  district ;  this 
ore-belt  stretches  over  a  length  of  2J  miles,  and  the  very  pure  magnetite  is 
found  to  be  frequently  intermixed  with  specular  iron-ore.  Near  the  sur- 
face, it  is  decomposed  by  weathering  into  red  and  brown  haematites.  The 
percentage  of  metallic  iron  varies  from  5358  to  69-70,  and  the  amount 
of  ore  in  sight,  down  to  a  depth  of  105  feet,  is  reckoned  at  1,500.000  tons. 
(2)  Those  on  the  left  bank  of  the  Irba  river,  15J  miles  above  its  confluence 
with  the  Tuba,  in  the  south-eastern  portion  of  the  Minussinsk  district. 
Here,  among  grey  halleflintas  and  augite-granites,  occur  stockworks  of  a 
very  pure  magnetite,  which  passes  more  or  less  completely  into  martite 
as  it  approaches  the  surface.  The  percentage  of  metallic  iron  in  the 
ores  ranges  between  64  and  66,  and  there  are  mere  traces  of  sulphur  and 
phosphorus.  The  total  quantity  of  ore  is  said  to  amount  to  8,000,000  tons, 
of  which  1,600,000  tons  are  undoubtedly  in  sight. 

No  less  than  ten  other  magnetite-deposits  are  briefly  described,  and  after 
a  reference  to  certain  occurrences  of  specular  iron-ore  and  red  haematite, 
the  author  passes  on  to  the  brown  iron-ores,  which,  he  says,"  are  the  com- 
monest of  all  in  this  part  of  Siberia.  The  deposits  are  especially  numerous, 
in  the  form  of  small  nests  or  thin  irregular  seams,  in  the  Jurassic  and 
Triassic  coal-basins.  Of  similarly  frequent  occurrence  among  the  coal- 
bearing  strata  are  the  sphaerosiderites  and  clay-ironstones,  often  inter- 
bedded  with  the  roof  of  the  coal-seams.  The  author  thinks  that  they  are 
likely  to  prove  of  industrial  importance  in  the  near  future. 

Other  Minerals. — Copper-  and  lead-ore  deposits  are  mainly  concentrated 
in  the  Minussinsk  and  Achinsk  districts  of  the  Yenisei  province.  Auriferous 
deposits,  both  placers  and  quartz-reefs,  are  found  at  some  distance  from 
the  railway,  but  they  occupy  a  belt  which  stretches  almost  without  a  break 
from  the  Alatiiu  ranges  to  Lake  Baikal,  and  includes  a  large  slice  of  the 
Yenisei  basin.  The  author  gives  a  long  list  of  gold-quartz  reefs,  pointing 
out  their  analogy  with  those  of  Nevada  county  in  California;  they  all  dip 
very  steeply,  the  country-rock  is  universally  granitic,  and  there  are  two 
main  systems  of  veins  all  but  at  right  angles  one  to  the  other.  Mention 
is  also  made  of  manganese-ores,  or  graphite-deposits  (some  of  which  have 
been   worked   out),    and   of   salt-lakes    and   brine-springs.  L.  L.  B. 


KERBI-RIYER   GOLD-BEARING   DISTRICT,   EASTERN    SIBERIA. 

Recherche-?  ge'ologiques  faites  en  1001  </<ni<  in   Region  aurifire  de  la  Rivi< '■/•-   Kerbi. 
By  M.    Ivanov.      Exploration*  gi'ologique*   dans  1<  •>•    Ri'gian*  nurlfrn  *  d<  la 
Sibe'rie:   Region  aurife're  de  VAmour,  part  lv.,  1904,  pag< -.<  95-122,  and  1  map. 
The  Kerbi  district  is  traversed  by  several  rivers,  and  abuts  on  the  west 
on  the  mountainous  region  of  the  Little  Ehingan.     In  a  large  measure  hilly 
and    undulating    country,    it    slopes    down    gradually    eastward    and    north- 
eastward into  the  great  marshy  plain,  dotted  with  lakes,   which  extends  on 
1;he  one  hand  to  the  Amur  river  below  Khabarovsk,  and  on  the  other  to  the 
•sea    of    Okhotsk.        The    rocks    are    predominantly    metamorphic    schists    of 
Archaean  age,   divisible    into   two   groups:    (1)   an   older    series   consisting    of 
mica-schists   and   quartz-mica-schists,   and    (2)   a   younger   series   of    phyllites. 
In  the  auriferous  drifts  numerous   boulders  and   pebbles  of  massive   igneous 
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rocks  occur  (diorites,  diabases,  porphyries,  Eelsites,  etc.),  but  actual  out- 
crop- of  such  rocks  arc  practically  non-existent.  The  loose-textured  de- 
posits of  the  great  Amur  plain  are  probably  of  post-Pliocene  age.  The 
metamorphic  schists  arc  traversed  by  quartz-veins,  some  of  which  coincide 
in  strike  and  dip  with  the  schists,  while  others  cut  across  them  in  every 
conceivable  direction:  many  of  these  quartz-veins  arc  demonstrably  auri- 
ferous, but  prospecting  for  the  original  matrix-rock  of  the  gold  has  not 
so  far  yielded  any  practical  results,  and  the  placer-deposits  alone  are 
worked.  The  richest  stratum  in  the  placers,  from  14  to  28  inches  thick, 
immediately  overlies  the  metamorphic  schists,  and  is  really  made  up  of 
decomposed  schist  (not  water-rolled)  intermingled  with  a  blackish-grey 
clay.  Above  this  comes  an  old  river-gravel,  of  varying  degrees  of  coarse- 
ness, with  but  little  clay,  also  derived  from  the  schists :  the  gravel-bed 
increases  in  thickness  downstream,  and  its  nether  portion  is  rich  enough  in 
gold  to  be  worked  conjointly  with  the  stratum  first  described.  A  thin 
layer  of  silt  separates  the  gravel  from  the  surface-^/ ndra.  The  thickness  of 
the  tundra  is  extremely  variable,  even  within  the  same  placer-working.  It 
depends  a  good  deal  on  the  slope  of  the  valley  and  of  the  hills  which 
flank  it. 

The  gold  occurs  in  tiny  flakes,  intermixed  with  granules  of  varying 
size  (some  rounded,  others  not),  to  which  quartz  is  often  found  adhering. 
The  tenour  of  gold  in  100  puds  ^3,611  lbs.)  of  alluvium  ranges  from  40 
to  150  grains  troy.  The  tailings  are  rich  in  pyrites,  which  contains  at 
times  as  much  as  78  grains  troy  of  gold  per  100  puds.  Chemical  analyses  of 
the  vein-quartz  show  very  much  smaller  proportions  of  the  precious  metal. 
An  investigation  now  in  progress  is  expected  to  prove,  by  means  of  a  series 
of  analyses,  that  some  of  the  rocks  which  constitute  the  schistose  formation 
contain  gold  in  appreciable  quantity.  L.  L.  B. 


AURIFEROUS  REGION  OF  THE  LENA,  SIBERIA. 
Carte  geologique  de  la  Region  aurifere  de  la  Lena  :  Description  de  la  Feuille  II.  6. 
By  A.  Gerasimov.  Exploration*  giologiques  dans  les  Regions  aurif&n  s  dt  la 
Siberie,  1904,  pages  i.-riii.,  1-242,  with  21  figures  in  thi  text  and  4 plates. 
The  area  described  in  this  memoir  lies  between  58°  30'  and  58°  40'  of 
latitude  north,  and  between  115°  15'  and  115°  30'  of  longitude  east. 
The  district  is  hilly,  the  altitudes  ranging  from  a  minimum  of  2,224  feet  to  a 
maximum  of  4,340  feet  above  sea-level:  it  is  cut  by  broad  and  straight 
river-valleys,  most  of  which  trend  either  north  and  south  or  east  and  west. 
A  detailed  orographical  description  is  given,  and  attention  is  then  directed 
to  the  enormous  development  of  alluvial  deposits  in  the  district,  quite  dis- 
proportionate to  the  size  of  the  streams  which  might  be  supposed  to  have 
originated  them.  The  prevalence,  over  hill  and  dale,  of  huge  erratics  of 
foreign  granite,  raises  at  once  the  suspicion  that  here  we  have  an  area 
which  was  formerly  covered  by  an  ice-cap.  This  surmise  is  overwhelmingly 
corroborated  by  other  evidence  which  the  author  duly  marshals.  He 
sketches  rapidly  the  hydrographic  history  of  the  district,  and,  noting  the 
rarity  of  outcrops  of  solid  rock,  points  out  that  such  as  do  occur  are  found, 
without  exception  in  the  transverse  valleys.  The  gold-mining  industry  has 
almost  stripped  the  region  of  its  ancient  forests — remnants  of  which  may 
be  seen  in  the  larch  and  firwoods  of  the  upper  course  of  the  Kadali,  farther 
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away  from  the  more  actively-worked  gold-deposits.  Much  timber  is  used, 
not  only  for  building-purposes  and  for  pit-props,  etc.,  but  as  fuel. 

The  drift-deposits  occupy  the  river-valleys,  while  the  hills  in  between 
are  made  up  of  a  series  of  metamorphic  schists.  The  drift-deposits  are 
subdivided  by  the  author  into  (1)  eluvial,  consisting  of  a  fine  gravel 
derived  from  the  ancient  rocks,  sometimes  intermixed  with  a  little  loam, 
which  forms  a  thin  layer  on  all  the  divides,  wherever  these  have  been 
stripped  of  their  forest-vegetation;  (2)  recent  alluvial,  occurring  only  in 
the  thalwegs  of  the  valleys,  and  consisting  of  coarse  gravels  and  sands, 
which  are  merely  the  reassorted  materials  of  earlier  drifts;  and  (3)  ancient 
alluvial,  among  which  he  includes  the  boulder-clays,  thereby  implying  that 
his  use  of  the  term  "  alluvial  '*  is  extremely  elastic.  An  upper  and  a  lower 
boulder-clay  are  distinguished,  the  latter  being  overlain  by  interglacial 
deposits.  Below  the  lower  boulder-clay  come  the  pre-glacial  grey  loams, 
clearly  stratified  in  their  upper  portion,  full  of  rock-fragments,  pyrites- 
crystals,  and  pebbles.  False-bedded  grey  or  brownish-red  sands  are  of 
frequent  occurrence  among  these  pre-glacial  deposits,  and  it  is  in  them 
that  the  placer-gold  is  chiefly  found.  The  gold,  too,  is  often  concentrated 
in  a  thin  stratum  known  as  primazka,  immediately  overlying  the  bed-rock 
and  sometimes  filling  fissures  therein.  The  primazka  consists,  in  some 
places,  of  loam,  in  others  of  an  unctuous  clay,  peppered  with  small  angular 
fragments  of  the  underlying  rock.  The  auriferous  bed,  "  projjerly  so 
called,"  generally  overlies  the  primazl-a,  and  averages  from  2^  to  5  feet 
in  thickness,  occasionally  attaining  a  maximum  of  6J  feet.  Pyrites  is  of 
freqtient  occurrence,  as  also  pseudomorphs  after  it  of  limonite.  The  pro- 
portion of  gold  varies  considerably  from  one  placer  to  the  next,  and  some- 
times within  the  same  placer,  oscillating  between  0-123  and  0'733  ounce 
troy  per  ton  of  gravel  or  loam.  The  so-called  "  terrace-placers  " 
are  comparatively  rare,  their  very  altitude  having  laid  them  open  to 
destruction  by  the  agencies  of  ice  and  running  streams.  The  "  valley- 
placers  "  in  the  older  drifts  are,  as  might  be  expected,  much  richer  than 
those  which  occur  among  the  recent  alluvia  along  the  beds  of  the  creeks. 
In  the  last-named,  the  gold  is  in  such  tiny  flakes  that  it  often  floats  on 
the  surface  of  the  water,  and  can  only  be  extracted  from  the  alluvium  by 
the  aid  of  mercury.  The  terrace  and  older  valley-jdacers  yield  gold  in  a 
much  coarser  state  of  division,  very  little  rounded,  occasionally  in  the  shape 
of  octahedra  or  deformed  cubes.  Nuggets  weighing  from  093  to  1*33  ounces 
have  been  obtained,  and  those  weighing  from  015  to  0-40  ounce  are  by  no 
means  uncommon. 

It  is  explained  how  the  glaciation  of  the  district  has  conditioned  the  dis- 
tribution of  gold  in  the  placers;  and  the  author  then  passes  on  to  consider 
the  "  solid  geology  " — that  is,  the  pre-Cambrian  or  Cambrian  metamorphic 
rocks  which  form  the  framework,  so  to  speak,  of  the  area  mapped  by  him. 
They  include  micaceous  and  carbonaceous  quartzites,  much  impregnated 
with  pyrites;  quartzo-carbonaceous  schists,  similarly  impregnated;  clearly 
stratified  metamorphic  grits,  phyllites,  slates,  and  calc-schists.  On  the 
whole,  the  rocks  are  characterized  by  their  schistosity,  their  occasional 
fine  foliation,  and  the  invariable  presence  in  them  either  of  pyrites  or  of 
brown  spar:  they  are  manifestly  all  of  them  highly-metamorphosed  sedi- 
ments, and  fall  within  Prof.' Eosenbusch's  group  of  the  paraschists.  Quartz- 
veins,  generally  snow-white,  are  widely  disseminated  among  them :  these 
veins  show  the  most   extreme  variations  in   thickness,    and   are   occasionally 
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mineralized  with  galena.  Of  course,  the  notion,  that  these  quartz-veins  are 
the  original  matrix  of  the  placer-gold,  is  calculated  to  appeal  to  most 
prospectors;    and   certain   enterprising   persons   have    wasted    much   time    and 

labour  in  the  futile  endeavour  to  rind  quartz-reefs  showing  more  than  a 
mere  trace  of  gold.  It  seems  probable  that  it  is  to  the  pyrites,  nearly 
always  present  in  the  rocks  and  nearly  always  present  in  the  placers,  that 
we  must  look  for  the  true  source  of  the  gold.  Analyses  of  pyrites-crystals 
taken  from  the  placers  show  them  to  be  highly  auriferous,  and  one  may 
assume  that  it  is  from  the  decomposition  of  such  crystals  that  the  free 
gold  is  derived. 

The  occurrence  of  a  fluor-mineral  such  as  tourmaline,  in  every  one  of  the 
rurk-  of  the  district,  and  the  fact  that  these  rocks  are  bounded  on  the 
smith,  east  and  west  by  great  masses  of  crystalline  granite  of  later  age, 
suggest  to  the  author  that  the  granitic  intrusions  may  have  been  accom- 
panied by  gaseous  emanations  which  pervaded  the  cracks  and  fissures  of  the 
schists.  In  this  manlier,  pyrites  might  be  formed,  just  as  well  as  the 
tourmaline;  and  it  is  noticeable  that  the  regular  cubic  crystals  of  pyrites 
occur  in  greatest  abundance  along  the  planes  of  schistosity,  along  which  the 
gaseous  emanations  in  seeking  an  outlet  would  be  most  likely  to  travel.  So 
much  being  granted,  one  is  led  to  admit  the  possible  existence  of  fluorides 
and  sulphides  of  gold  among  these  emanations :  and  the  sulphide  of  gold 
being  isomorphous  with  the  sulphide  of  iron,  has  formed  with  the  latter 
isomorphic  combinations  which  have  crystallized  out  in  the  characteristic 
shape  of  the  pyrites-cube.  The  author  claims  that  this  is,  at  any  rate,  a 
plausible  hypothesis  of  the  primary  origin  of  the  gold  in  the  district  in- 
vestigated by  him.  It  would  explain,  moreover,  the  poverty  of  the  quartz- 
veins,  as  these  were  probably  formed  at  a  period  subsequent  to  the  sub- 
limation of  the  "  auriferous  gases."  L.  L.  B. 


SMEYINOGORSK  ORE-DEPOSITS,  SIBERIA. 

Zur  Kenntnisa  der  Erzlagerst&tten  von  Smejinogorsk  (Schlangenberg)  unci  Umgebung 
im  Altai.  By  R.  Spring.  Ze.itsch.rift  fur  prahtische  Geologie,  1905,  vol. 
'Hi.,  pages  135-141,  n-ith  a  map  in  the  text. 

The  mining  township  of  Smeyinogorsk  (or  Snakehill)  lies  among  the 
western  spurs  of  the  Altai,  in  a  valley  some  6^  miles  broad,  watered  by 
the  Korbalikha.  This  valley  is  shut  in  northward  and  southward  by  moun- 
tain-ridges of  granite:  the  country  between  these  ridges  consists  of  a  series 
of  supposedly  Lower  and  Middle  Devonian  chlorite-schists,  clay-slates,  and 
grauwackes  with  interbedded  lenticles  of  limestone,  the  whole  being  intruded 
into  by  bosses  and  sills  of  quartz-porphyry.  The  author  believes,  however, 
that  both  the  chlorite-schists  and  the  granite  are  of  pre-Devonian  age.  He 
describes  and  comments  on  the  wonderful  general  concordance  of  strike 
of  the  porphyry-sills  and  bosses  with  the  sedimentary  rocks,  touches  on  the 
occurrence  of  porphyritic  breccias,  and  then  remarks  that  the  so-called  "  trap- 
dykes  "  (lamprophyresj  represent  the  concluding  phase  of  eruptivity  in 
that  portion  of  the  Altai.  These  lamprophyres  cut  through  the  metalliferous 
ore-deposits,  as  well  as  through  all  the  other  rocks. 

In  the  neighbourhood  of  the  ore-deposits,  the  grauwackes  pass  into 
cherty  slates  or  hornstones,  and  sometimes,  owing  to  the  presence  of  innumer- 
able microscopic  quartz-veins,  take  on  a  quartzitic  appearance.     This  species 


TRANSACTIONS    AND    PERIODICALS.  91 

of    contact-metamorphisra    is    undoubtedly    traceable    to    the    hydrothermal 

action,  which  gave  rise  to  the  ore-deposits  themselves.  The  latter  may  be 
regarded  as  infilling  fissures  in  a  "  belt  of  dislocation,"  which  is  not 
confined  to  any  particular  geological  horizon. 

The  author  classifies  the  metalliferous  formations  of  the  principal  reef 
or  vein  in  chronological  order  as  follows: — (1)  The  barytic  lead-ore  series, 
consisting  predominantly  of  heavy-spar,  galena,  pyrites,  and  accessorily  of 
zinc-blende  and  copper-pyrites ;  (2)  the  pyritic  lead-ore  series  (exemplified 
in  the  Cherepanovsk  mine,  consisting  predominantly  of  galena  and  zinc- 
blende,  associated  with  some  copper-  and  iron-pyrites;  (3)  the  quartzose 
copper-ore  series,  consisting  predominantly  of  quartz,  copper-  and  iron- 
pyrites,  associated  with  some  zinc-blende;  and  (4)  the  pyritic  gold-quartz 
series,  deposited  probably  from  thermal  waters  quite  late  in  geological 
time. 

Further,  there  are  or  were  rich  gossans,  due  to  chemical  decomposition 
of  the  deposits  just  described,  by  meteoric  waters  percolating  downward 
from  the  surface.  Thus  a  ferruginous  gossan,  rich  in  gold  at  the  outcrop, 
is  underlain  by  "  the  richest  zone  of  all,  the  cementation-zone,"  which  passes 
gradually,  at  a  depth  of  about  660  feet,  into  the  uudecom posed  sulphidie 
ores:  but  here  the  vein  narrows  to  such  an  extent,  that  further  operations 
were  abandoned.  The  author  concludes  with  a  summary  of  the  probable 
sequence  of  geological  events  in  the  area  described.  L.  L.  B. 


AURIFEROUS   DEPOSITS  OF  THE   YENISEI   REGION.    SIBERIA. 
Mi   Explorations  gtelogiques  dans  les  Regions  auriferes  di  la  Sibtrit  :  /.'-  gion  auri/t  n 

d'Je'nisse'i,    Livraison    V.,  1904.      By  A.  K.  Meister,  X.  Izhitsky  and  L. 

Yachevskt.     Pages  1-132,  with  I9jigures  in  thi  text  avA  a  map;  and 
(2)  Carte  geologiqw   a\   la  Region  aurifere  d'Je'nissii :   Description  des  Feuilles  K7, 

KS,  L6,  L8.   L9.      By  A.   K.  Heister.     1904,  pages  1-61,  1-89,  1-36,  1-69, 

and  1  -is  /'  </" ctivt ly. 
The  first-named  author  describes  the  series  of  dark-grey  limestones,  dolo- 
mites, clay-slates,  red  grits  and  limestones  mapped  by  him  along  the  course 
of  the  Angara,  and  along  that  of  the  Kamenka,  a  right-bank  tributary  of 
the  former  river.  With  regard  to  gold,  he  confines  himself  to  the  expression 
of  considerable  doubt  as  to  its  occurrence  along  the  Kamenka. 

The  second  author  explored  those  portions  of  the  Tis  and  Yiatka  river- 
basins  which  are  comprized  within  sheets  J  4  and  J  5  of  the  official  map. 
The  predominant  rocks  here  are  massive  crystallines  and  micaceous  quartzites. 
A  vein-rock,  consisting  of  pale,  coarse-grained,  tourmaline-granite,  was  tested 
in  the  dry  way  for  gold,  bul  yielded  none.  The  hornblendic  and  quartzose 
veins  which  traverse  the  crystalline  rocks  would  also  appear  to  be  barren 
of  gold. 

The  third  author  surveyed  the  extreme  northern  portion  of  the  Yenisei 
gold-mining  belt,  the  boundary  of  which  is  defined  by  the  Podkamennaya 
Tunguzka,  a  tributary  of  the  great  Yenisei  river.  He  found  overlying  the 
highly-disturbed  metamorphic  rocks  a  series  of  Lower  Silurian  sedimentaries 
extremely  rich  in  fossils.  The  typical  "  Siberian  traps  "  attain  an  enormous 
development  along  the  Tunguzka  and  the  Yelmo,  and  the  comparatively 
late  age  of  these  traps  is  evidenced  by  their  cutting  through  not  only  the 
older   sedimentaries,    but    also   the   supposedly   Jurassic   lignitic    bed-.     These 

VOL.  I.V.— ]904-:90o.  " 


92  .VOTES   OF    PAPERS    IN   COLONIAL  AND  FOREIGN 

traps  are  defined  as  typical  diabases,  and  they  are  shown  by  chemical 
analysis  to  contain  both  gold  and  silver.  In  one  of  the  diabase-dykes 
inclusions  of  asphalt  were  found.  The  only  placer-deposits  worked  in  this 
northern  area  are  situated  along  the  Otraikha.  an  affluent  of  the  Kutukas. 
His  memoir  on  the  formation  of  ice  in  streams,  and  on  the  erosion  of  river- 
banke  by  drift-ice  is  abundantly  illustrated,  and  might  perhaps  be  of 
practical  interest   to  miners  in  such   regions  as  the  Klondyke. 

From  the  description  <>t  sheet  K  7  of  the  official  map  the  following  facts 
may  be  gleaned  in  regard  to  gold.  The  Tatarka  valley,  the  main  valley  of 
that  area,  is  expected  to  yield  a  good  harvest  of  the  precious  metal  if 
dredging  operations  are  initiated.  The  most  favourable  conditions  for  the 
formation  of  rich  auriferous  sands  (placers)  are  present  in  the  Podgolets 
and  Fhikil  valleys;  on  the  other  hand,  mining  operations  in  the  Pogromnaya 
and  Petrishcheva  valleys  arc  net  likely  to  yield  a  remunerative  return. 

In  the  area  covered  by  sheet  K  8,  three  series  of  alluvial  deposits  are 
recognized.  The  two  older  series  contain  sufficient  gold  to  be  of  industrial 
importance :  it  is  true  that  most  of  the  placers  have  been  already  worked  out. 
but  some  still  remain  untouched,  and  it  seems  probable  that  there  are  many 
more  placers  in  that  area,  the  existence  of  which  is  hardly  suspected  at 
present.  Moreover,  assays  made  in  the  laboratory  on  samples  of  quartz 
from  the  crystalline  rocks  place  the  discovery  of  gold-bearing  reefs  within 
the  bounds  of  possibility.  In  describing  the  area  covered  by  sheet  L  6,  the 
southern  boundary  of  which  is  formed  by  the  Angara  river,  the  author  states 
that  the  presence  of  gold  in  the  siliceous  phyllites  and  in  certain  quartz- 
veins,  points  to  the  existence  of  auriferous  deposits  outside  the  region  to 
which  mining  operations  are  as  yet  confined.  Sheet  L  8  includes  the  lower 
portion  of  the  basins  of  several  rivers  which  are  all  tributaries  of  the 
Angara:  here  gold  has  been  found  in  the  pyritiferous  dolomites,  and  in 
quartz-veins  (assays  from  the  latter  yielding  0'58  ounce  per  ton).  The 
area  covered  by  sheet  L  9  is  geologically  interesting,  but  there  is  not 
much  hope  of  finding  workable  auriferous   deposits  within   it. 

L.  L.  B. 


STANNIFEEOUS  DEPOSITS  IN  FRENCH  INDOCHINA. 

Gisenients  stannifires au  Laos  Jrangais.  By  L.  Gascuel.  Annates  des  Mines,  1905, 
series  10,  vol.  viii.,  pages  321-331,  with  a  map  in  tin  text. 

These  remarkable  deposits  occur  in  the  valley  of  the  Nam-Patain,  a  small 
3tream  which  runs  into  the  Hinbun,  itself  a  tributary  of  the  Mekong. 
This  valley  lies  in  what  the  author  terms  the  Middle  French  Laos,  the 
country  which  extends  along  the  left  bank  of  the  great  river  just  named, 
between  Annam  and  Siam,  and  north-east  of  Cambodia. 

The  geological  structure  of  the  intermediate  neighbourhood,  in  so  far 
as  it  can  be  guessed  at,  under  a  covering  of  barely  penetrable  bush  and 
thick  forest,  is  sufficiently  simple.  We  have  here  a  syncline  of  more  or  less 
argillaceous  pale  Tertiary  grits,  between  two  high  serrated  walls  of  lime- 
stone which  shoot  up  into  crags,  and  pinnacles,  and  peaks,  that  show  no  easily 
apparent  trace  of  bedding.  No  eruptive  rocks  have  been  discovered,  up 
to  the  present,  in  the  valley  or  in  the  surrounding  district;  but  there  are 
quartz-veins  in  the  grits,  which  undoubtedly  are  in  some  way  connected 
with  the  stanniferous  deposits. 
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On  the  slopes  of  the  foot-hills  are  considerable  quantities  of  limonite, 
occasionally  manganiferous  to  a  high  degree,  which  appear  to  belong  to 
the  uppermost  stratum  of  the  grits.  These  are  but  fragmentary  patches, 
all  that  has  been  left  by  erosion,  of  the  deposit  as  it  was  originally  laid 
down,  but  it  is  in  them  that  the  tin-ore  is  found,  in  a  finely-divided  state. 
Four  such  deposits  are  known,  and  there  may  be  others :  they  are  dispersed 
along  the  right  bank  of  the  stream,  but  limonite  has  been  also  observed 
at  two  points  on  the  left  bank. 

The  only  stanniferous  ore-body,  that  has  been  properly  studied  so  far, 
lies  a  little  way  up  stream  from  the  village  of  Puntiu;  but,  as  all  the  others 
have  precisely  the  same  external  characteristics,  it  may  perhaps  be  regarded 
as  typical.  The  limonite  has  been  carved  up  by  erosion  into  isolated  blocks 
immersed  in  sandy  ore :  the  tin-ore  occurs  throughout  both  the  blocks 
and  the  sand,  in  the  biggest  fragments  as  in  the  smallest  particles.  Nothing 
reveals  its  presence  to  the  eye,  except  where  an  especially  rich  morsel  occurs 
(assaying,  for  instance,  more  than  10  per  cent.).  The  cassiterite  is,  indeed, 
in  so  fine  a  state  of  division  that,  with  crushing  and  washing,  only  a  very  small 
proportion  of  it  can  be  retained :  most  of  it  is  carried  off  in  the  sluicings. 
The  ore  is  of  a  red-brick  colour,  more  or  less  tinged  with  brown :  the  outer 
surface  of  the  bigger  blocks  is  brown,  and  where  manganese  predominates 
the  colour  is  darker  still.  Antimony  and  bismuth  also  occur  in  association 
with  the  limonite,  but  no  sulphur.  The  Puntiu  deposit  has  been  worked  in 
a  nonchalant  and  primitive  fashion  by  the  natives,  in  the  intervals  left  by 
the  rice-sowing  and  the  rice-harvest,  by  means  of  roughly  circular  shallow 
pits.  Smelted  in  an  equally  primitive  fashion,  the  ingots  of  tin  are 
purchased  by  Chinese  merchants  at  Pak  Hinbun,  and  sent  off  to  Bangkok. 
However,  it  is  thanks  to  this  mineral  industry,  such  as  it  is,  that  the 
natives  are  enabled  to  pay  regularly  their  taxes,  even  in  the  years  of 
drought ;  as  to  working  on  a  large  scale,  by  European  methods,  the  prospects 
do  not  seem  hopeful  at  present.  Opencast  working  would  not  be  difficult, 
but  the  ores  are  too  poor,  they  occur  too  far  away  from  any  industrial  and 
commercial  centre,  and  the  means  of  access  are  still  the  reverse  of  easy. 
By  the  quickest  route,  it  takes  20  to  25  days  to  reach  the  site  of  the 
deposits  from  Saigon,  and  that  by  a  mere  track.  For  goods,  the  Mekong 
river  furnishes  the  only  possible  (but  unreliable)  approach.  L.  L.  B. 


MINERAL  RESOURCE-   OF  TURKEY   IX   ASIA. 

It',,  ntttzban  '    •■■/nil  Bgdeiischatzi  in  der  klelnasiatischen  Tiirkei.     I!;/  Bruno 

Simmeesbach.      Zeitschrift  fur  das   Berg-,    Mitten-  und  Sa  im 

preussischen  Staaie,  1904,  vol.  Hi.,  pages  515-557. 

The  mineral  belt  extends  for  some  90  miles  from  the  south  of  Asia  Minor, 

about   the   latitude   of  the   island   of   Rhodes,    north-eastward    as   far   as    the 

coast   of  the   Black   sea;    several  important    mountain-ranges   lie   within   this 

belt.       As  the  railway  from    Smyrna   to   Aidin   runs  through   the  valleys   of 

the  Guedhiz,  Cayster  and  Maeander,  more  mineral-prospecting  has  been  done 

in  the  neighbouring  districts  than   perhaps   in  all   the  rest   of  the  Ottoman 

Empire.     The    mineral-industry    in    Turkey    by    no    means    corresponds    in 

activity  with  the  wealth  and'  abundance  of  useful  minerals  that  are  known 

to  exist.     Want  of  capital  and  the  non-development   of  the  necessary  means 

of    commtmication    largely    account    for    this    unsatisfactory    condition    of 

affairs. 
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author  sketches  briefly  the  formalities  with  which  it  is  necessary 
to  comply  in  order  to  obtain  a  provisional  mining  concession;  for  a  con- 
ssion  <>i  any  considerable  duration  a  firman  from  the  Sultan  must  be 
obtained.  In  the  case  of  chrome-iron-ore,  manganese  and  other  metal- 
liferous mines,  tlii*  holds  good  for  99  year-;  for  boracite  and  such  like 
deposits,  the  concession  holds  only  for  60  years  as  a  rule.  An  export-duty 
of  1  per  cent,  ad  valorem  is  levied  on  minerals,  and  the  excise-taxes  on 
output  payable  to  the  Turkish  Government  vary  from  5  to  20  per  rent. 
al  valorem.  The  uncertainty  of  the  law,  the  many  difficulties  which  attend 
the  taking-out  of  a  mining  concession,  and  other  unfavourable  circumstances, 
are  cited  a-  the  causes  which  mosl  probably  check  the  vivifying-  inflow  of 
foreign  capital. 

'  hrome-ore. — Perhaps  the  most  important  of  the  useful  minerals  of 
Asia  Minor  is  chrome-ore.  At  present,  it  is  worked  only  iu  the  distri  ts 
bordering  on  the  sea.  chief  among  these  being  Brussa  and  Makri.  The  finesl 
deposit-,  the  working  of  which  is  not  at  present  allowed  by  the  Turkish 
Government,  lie  in  the  district  of  Denislu,  in  the  south-west  of  Asia  Minor: 
the  ore  which  crops  out  there  contains  56  per  cent,  of  chromium  sesqui- 
oxide.  Some  details  are  given  regarding  the  various  mines  in  the  Brussa 
Eutahia,  Inegol,  and  Makri  districts,  mostly  worked  by  British  firms;  and 
then  attention  is  drawn  to  the  six  mines  in  the  vicinity  of  the  Gulf  of 
Adalia,  which  belong  to  a  French  syndicate,  and  have  been  recently  supplied 
lavishly  with  the  most  modern  appliances  in"  the  way  of  plant,  etc.  The 
ores  in  these  French  mines  yield  55j  per  cent,  of  chromium  s3squioxide. 
Many  deposits  of  considerable  importance  occur  in  the  vilayet  of  Adana, 
and  there  is  little  doubt  that  careful  investigation  will  reveal  the  presence 
of  several  more  chromite-deposits  in  Asia  Minor.  A  complete  table  is  given 
of  the  known  mineral-concessions  for  chromite,  both  in  Turkey-in-Europe  and 
Turkiv-iii- A-ia.  So  far  as  can  be  gathered  from  the  admittedly  imperfect 
statistics  available,  by  far  the  greater  portion  of  the  exported  ore  goes 
to  Great  Britain. 

Corundum. — Corundum  occurs  at  numerous  localities  along  the  Mediter- 
ranean coast,  aud  in  the  islands  which  lie  off  it.  The  most  important  mines 
are  at  Baltizik,  Azizich,  Cosbunar  and  Kulluk,  in  the  neighbourhood  of 
Smyrna.  The  mineral  is  hand-picked  for  export,  but  never  washed  or 
ground:  the  average  percentage  of  pure  corundum  in  it  ranges  from  40  to 
57.  Out  of  the  average  annual  export  of  17,000  to  20,000'  tons,  probably 
about  one-half  is  absorbed  by  Great  Britain.  The  author  bewails,  in  the 
case  of  this  mineral  as  in  that  of  chromite.  the  absence  of  German  name> 
among  the  concessionaires,  whereas  British  names  are  conspicuously  pre- 
dominant  in   the  list   of  mines  given   by   him. 

Mangm  se-ores. — Manganese-ores  are  still  being  worked  in  an  extremely 
primitive  fashion,  and  the  strenuous  competition  of  the  mines  opened  up  by 
the  Russians  in  the  Caucasus  has  undoubtedly  checked  the  development  of 
manganese-mining  in  Asiatic  Turkey.  The  deposits  are  rich  and  numerous, 
and  will  no  doubt  be  worked  to  great  advantage  when  the  necessary  capital 
and  technical  skill  arc  forthcoming  for  the  purpose.  Meanwhile,  the 
Turkish  Government  seems  bent  on  putting  what  obstacles  it  can  in  the 
way  of  foreign  enterprise  in  this  matter;  and  such  deposits  as  are  worked 
by  the  natives  hardly  repay  the  cost  and  trouble  involved  owing,  as  before 
hinted,  to  the  primitive  methods  of  working  which  are  in  vogue.  This  state- 
ment would  not,  of  course,  apply  to  various  important  mines  in  the  province 
of  Smyrna  which   have  been  recently  opened  up  under  European   auspices. 
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Copper-ores. — Perhaps  the  richest   copper-deposits  are   those   belonging  to 

the  Government,  at  Arghana,  in  the  Armenian  Taurus.       The  annual  output 

amounts  to  about  1,500  tons,  most  of  which  is  shipped  at  Alexandretta  for 

conveyance   to   British  ports.       The   average   assay   of  the  Arghana  ore  is   as 

follows: — Copper,    30    per   cent.;    iron,   40;    and   sulphur,    30   per   cent.     The 

output    from    the    Bulbudere    and   Assarli    mines    in    the    vilayet    of    Smyrna, 

which  must   have  been  considerable  in  the  olden  times,   is  now  insignificant. 

Iu   the   same   vilayet    there   is   a    cupriferous   mine    at   Cos,    the   situation   of 

which  (near  a  shipping  harbour)  is  economically  advantageous,  but  no  work 

is    being    done    there    at   present,    nor    at    the    Nikaria    mines.        About    four 

hours'  journey  from   the  Gulf  of  Adalia  copper-ore  deposits  were  proved   in 

1902,   but  they   are  as  yet    unworked.       The   same   statement   applies   to   the 

deposits   at   Kalabaktassi    in    Samos.       It   would   appear   that   the   island    of 

Santos   furnishes   a    promising   field   for   the    metalliferous    mining   industry, 

but    this   is    languishing    there    at    present,    owing    to    the    want    of    sufficient 

capital.       A  great  many  other  localities  are  mentioned  by  the  author,  where 

workable  cupriferous  deposits  occur  (some,  such  as  those  of  Tokat,  being  of 

first-rate  quality). 

Antimony-ores. — Antimony-ores  are  of  frequent  occurrence  in  Asia  Minor, 
especially  in  the  vilayets  of  Brussa,  Smyrna  and  Sivaa.  Want  of  capital 
and  the  unfavourable  course  of  the  markets  have,  however,  affected  the 
antimony-mining  industry  adversely  in  that  part  of  the  world.  Such  ore  as 
is  shipped  is  mostly  taken  by  England. 

Arsenic-ores. — Arsenical  ores  are  found  more  especially  in  the  vilayet 
of  Aidin,  where  they  occur  (as  at  Eudemish)  in  pockets  or  nests,  and 
always  contain  more  or  less  gold,  and  occasionally  silver.  The  Tshina  mine 
works  an  ore,  which  is  said  to  yield  35  to  42  per  cent,  of  arsenic  and  40  to 
50  ounces  of  gold  per  ton. 

Mercury-ores. — Mercury-ores,  some  of  excellent  quality,  have  been  worked 
at  various  localities  in  the  vilayet  of  Smyrna,  but  in  some  cases  the  mines 
have  been  abandoned,  and  in  regard  to  others  reliable  information  is  not 
forthcoming. 

[.•nil-ores. — Lead-ores  are  of  especially  frequent  occurrence  in  the  vilayet 
of  Sivas,  where  they  are  mostly  associated  with  antimony-ores.  But  few 
of  the  deposits  are  worked,  with  the  exception  of  such  mines  as  those  of 
Lidjessi  and  Gemin-Bel,  which  have  been  taken  in  hand  by  a  British  com- 
pany. The  argentiferous  lead-ores  of  the  vilayet  of  Brussa  are,  however, 
the  object  of  sufficiently  active  mining  operations.  At  Balia  an  ore  is  got 
which  yields  82  per  cent,  of  metallic  lead,  and  1\  to  4  per  cent,  of  silver. 
In  the  vilayet  of  Smyrna  the  lead-ores  are  very  generally  associated  with  zinc- 
ores:  it  would  appear  that  comparatively  few  of  these  occurrences  are  being 
worked  at  present. 

Other  Minerals. — A  brief  description  is  given  of  the  occurrences  of  gold, 
silver  and  iron-ores.  Passing  on  then  to  bitumen  and  asphalt,  the  author 
points  out  that  the  bitumen-deposits  of  Syria  rank  as  the  most  important 
of  all  the  mineral-occurrences  in  that  province.  He  recites  the  chequered 
history  of  the  Hasbaya  mines,  west  of  Mount  Hermon,  and  alludes  briefly  to 
other  important  deposits,  such  as  those  of  Lattikia  in  the  Lebanon,  and  of 
the  Dead  sea. 

Petroleum. — In  the  neighbourhood  of  Baghdad,  close  on  the  Persian 
frontier,  one  strikes  a  great  oil-belt,  which  extends  for  310  miles  from  Soerd 
to  Mendeli  in  Mesopotamia.  The  deposits  are  of  Tertiary  age,  and  are 
doubtless  of  similar  origin  to  those  of  the  neighbouring   districts  of  Persia 
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and  of  Baku.  At  the  end  of  September,  1.904,  the  Anatolian  Railway  Com- 
pany obtained  Leave  to  put  down  borings  for  oil  in  the  vilayets  of  Mossul 
and  Baghdad;  and  if  these  prove  successful  (which  is  more  than  likely)  the 
Company  will  he  allowed  to  work  the  deposits  for  -19  years.  It  is  expected 
that  the  export-taxes,  etc.,  to  lie  levied  on  the  petroleum  will  more  than 
recoup  the  Ottoman  Government  for  the  guarantee  which  they  have  agreed 
to  pay  on  the  construction  of  the  (Baghdad?)  railway.  Other  petroleum- 
occurrences  are  briefly  mentioned,  and  attention  is  then  directed  to  the 
brine-springs  of  El  Giabul,  in  the  vilayet  of  Aleppo.  These  are  most  pro- 
ductive, although  worked  in  an  extremely  primitive   fashion. 

'. — Brown-coal  deposits  are  fairly  numerous  in  the  vilayet  of  Smyrna, 
as  well  as  in  other  provinces  of  Asia  Minor.  Of  the  many  occurrences  of 
ordinary  coal,  both  in  European  and  in  Asiatic  Turkey,  comparatively  few- 
have  been  studied  in  detail.  The  provinces  of  Adana  and  Erzernm  are  said 
to  be  especially  rich  in  coal,  but  perhaps  the  most  important  coal-field  of 
any  that  i-  at  presenl  worked  in  the  Ottoman  Empire  is  that  of  Heraklea 
"i'  Bender  Eregli,  close  to  the  shore  of  the  Black  sea,  extending  from  south- 
west to  north-east  over  a  length  of  93  miles,  while  the  breadth  of  the  coal- 
belt  often  exceeds  ■'•;  miles.  It  includes  numerous  seams  of  workable  coal, 
some  of  which  are  over  13  feet  thick.  The  farther  inland  the  mineral  is 
worked,  the  better  it  seems  to  be.  Eight  proximate  analyses  of  the  coal, 
from  as  many  different  mines,  are  tabulated  by  the  author;  but  as  these 
apply  to  outcrop-coal,  they  probably  do  not  represent  the  mineral  at  its 
best.  That  from  the  Coslu  or  Middle  Group  is  said  to  lie  comparable  in 
quality  with  Newcastle  coal.  A  new  harbour  is  being  built  at  Songuldak 
and  connected  up  with  the  coal-field  by  a  railway-line.  This  will  no  doubt 
stimulate  enormously  the  output,  which  for  the  year  1900,  amounted  to 
255,000  tons. 

In  conclusion  the  author  enumerates  other  mineral  occxirrences  of  in- 
dustrial interest,  such  as  the  meerschaum-deposits  in  the  vilayet  of  Brussa 
the  boracite  of  Sultan  Chair,  the  kaolin  of  Menemen,  etc.  L.  L.  B. 


CARBONIFEROUS  ROCKS  IN  THE  FRENCH  SAHARA,  AFRICA. 
Sur  la  Prdsena  <ht  <  'arl^nifere  moyen  et  supSrieur  dans  It  Sahara.  By  Emile 
Haug.  Comptes-renrfii*  hebdomadain  s  <1<  s  Stanct  s  >1>  /'.  1  cad&nie  des  Sciences, 
1905,  vol.  c.cl.,  pages  957-959. 
A  careful  study  of  the  material  collected  by  Mr.  F.  Foureau,  in  the 
years  1894  and  1895,  has  led  the  author  to  assign  the  grits  and  limestones 
of  the  Erg  of  Iswan  to  the  Moscovian  and  Uralian  Series;  that  is,  they 
belong  to  the  Middle  and  Upper  Carboniferous.  Siliceous  grits,  with 
ferruginous  concretions,  are  fairly  rich  in  plant-remains,  especially  along 
the  Wadi  Assekifaf;  these  include  Lepidodendron,  in  all  stages  of  decortica- 
tion; and  one  specimen  recalls  such  Westphalian  species  as  L.lycopodioides 
or  L.  dbovatum.  Prof.  R.  Zeiller  has  also  determined  a  specimen  from  the 
same  locality  as  being  probably  an  Omphalophloios,  near  to  0.  anglicus  of 
the  Upper  Coal-measures  of  Britain.  It  follows  that  the  red  and  grey 
limestone.-  which  directly  overlie  these  grits  can  hardly  be  of  Dinantian 
(Lower  Carboniferous)  age,  although  they  contain  Syringothyris,  hitherto 
considered  to  be  restricted  to  the  Dinantian.  At  all  events,  the  Productus- 
'  'ora  limestones  appear  to  mark  the  summit  of  the  Carboniferous  system  in 
the  Iswan  area,  and  the  paheontologieal  evidence  unhesitatingly  assigns  them 
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to  the  Uralian  (Upper  Carboniferous).  In  the  north  of  the  Tassili  district, 
the  Dinantian  is  plainly  absent,  and  the  Lower  Devonian  is  overlapped  by 
the  Moscovian  (Middle  Carboniferous).  In  the  neighbourhood  of  Igli  and 
Figig,  on  the  other  hand,  the  Lower  Carboniferous  is  found  conformably 
overlying  the  Upper  Devonian,  much  as  in  the  Belgian  Ardennes ;  and 
the  beds  are  considerably  folded,  whereas  farther  south  the  Devonian  and 
Carboniferous  strata  are  all  but  horizontal.  The  Moscovian  overlap  ou  to 
the  Lower  Devonian  grits  is  traced  at  more  than  one  locality  in  the 
Sahara,  as  also  with  great  probability  in  Morocco,  Lower  Egypt,  and  the 
Sinai  Peninsula. 

Not  a  trace  of  coal  has  been  found  in  these  Carboniferous  rocks  of  the 
Sahara,  and  now  that  the  Producius-limestones  of  Iswan  are  shown  to  be 
of  Middle  and  Upper  Carboniferous  age,  all  hope  of  one  day  finding  productive 
Coal-measures  atove  them  has  vanished.  L.  L.  B. 


IRON-ORES  OF  THE  SHARI  BASIN.  FRENCH  SUDAN. 

Contribution  a  VEtudt  chimiqin  des  Sols,  des  Eaux,  et  des  Produits  miniraux  de  la 
Region  dv,  Ghari  et  da  Lac  Tchad.  %  Alexandre  Hebeet.  Comples- 
rendua  hebdomadaires  <!■  s  SteStmct  s  dt  I'Academit  d\  -  Sc  ences,  1905.  vol.  cxl., 
pages  163-165. 

The  only  metalliferous  ores  met  with  by  the  Chevalier  Mission,  sent  out 
by  the  French  Government  to  the  Shari  and  the  Lake-Chad  region,  are  the 
iron-ores  which  are  extremely  abundant  in  the  Shari  basin  from  the  6th  to 
the  12th  parallel  [of  latitude  north],  and  are  worked  after  a  somewhat 
primitive  fashion  by  the  natives  of  those  parts. 

They  yield  a  good  average  assay,  and  repay  extraction  oy  the  Catalan 
method.  Thus,  the  iron-ore  from  the  Ulgu  district  contains  4L5  per  cent. 
of  iron  sesquioxide,  0"8  per  cent,  of  manganese,  0-5  per  cent,  of  phosphorus, 
and  a  very  trifling  amount  of  sulphur.  The  iron  manufactured  from  this 
by  the  natives  contains  02  per  cent,  of  carbon,  from  0-1  to  02  of  manganese, 
less  than  0-02  of  sulphur,  022  of  phosphorus,  and  1*63  of  silica.  The 
resulting  slag  contains  62'74  per  cent,  of  silica  and  2159  of  iron  monoxide. 

Natron,-  (or  natural  sodium  carbonate)  deposits  are  found  in  the  Borku 
and  Saharan  districts,  giving  rise  to  an  important  trade  with  Borme, 
Bagirmi,  etc.,  and  some  rock-salt  beds  are  reported  from  the  Rahat-Saraf 
river  and  the  Wadi  Demi.  L.  L.  B. 


SALINE   DEPOSITS   OF   THE   LAKE-CHAD   REGION. 

Les  Sets  a\  la  lligion  du  Tchad.     By  H.  Courtet.     Comptes-rendus  hebdomadaires 

des  Seances  de  I'Academit  d<  <  Sciences,  1905,  vol.  cxl.,  pages  316-318. 

Lake  Chad  may  be  regarded  as  defining  the  southern  boundary  of  a 
vast  area  of  North  Central  Africa  which  abounds  in  deposits  of  alkaline  salts. 

At  Bilma  (184  degrees  of  latitude  north)  rock-salt  has  long  been  got, 
one  variety  having  a  bitter  taste,  and  the  other  of  a  finer  quality  more 
suitable  for  European  use.     Natron  is  got  a  little  to  the  north-east  of  Agades. 

As  to  Lake  Chad  itself,  the  district  abutting  on  its  eastern  and  north- 
eastern shores  is  characterized  by  a  series  of  lagoons  which  communicate 
with  the  lake  in  flood-time,  and  as  they  shrink  to  nothing  in  the  dry 
season  they  leave  great  saline  crusts  on  their  floors.     In   the   Grand   Baisse 
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i  thi->  crust  consists  chiefly  of  sodium  sulphate,  while  in  the  Redema 
a  -odium  chloride  is  the  predominant  salt. 
Specimens  obtained  from  the  Dar  Wara  region  show  that  it  produces 
throe  varieties  of  salt:  (1)  the  rock-salt  or  Toro  or  Turn,  which  is  got  out  in 
little  blocks  '■>  to  ">  inches  thick,  and  contains  a  good  deal  of  epsomite  or 
sulphate  of  magnesia  ;  (2)  the  impure  reddish  rock-silt  of  Wadi  Demi, 
containing  nearly  50  per  cent,  of  earthy  or  siliceous  material;  and  (3)  the 
so-called  natron  or  trona  (:>Xao0.4COo.5II O)  from  the  same  locality:  this 
occurs  as  a  true  rock,  and  closely  resembles  the  mineral  got  from  the  Natron 
lakes  of  Egypt.  In  default  of  common  salt,  it  is  often  used  for  alimentary 
purposes  by  the  native-.  L.  L.  B. 


COPPER-ORE    DEPOSITS    IN    GERMAN    SOUTH-WEST    AFRICA. 

n  zur  Qeologit  der  Kupfererzgtbiett  in  Deutsch  Siidwesl-Afriha.  />'//  F.  YY. 
Voit  and  <;.  D.  Stollreither.  Jahrbuch  <>•  r  Koniglich-Preussischen  Geolo- 
gischen  Landesanstall  und  Bergakademii  zu  Berlin* 'fur.  das  Jakr  1904,  i'ol. 
xxv.,  /ii'j'  s  384-430,  with  lOJlgure-s  in  tht  text  and  1  plate. 

This  memoir  deals  principally  with  the  area  comprized  between  the 
Swakop  and  Kuisib  rivers,  and  thence  eastward  as  far  as  the  sixteenth 
meridian,  a  superficies  comparable  to  that  of  the  whole  of  Belgium.  It 
does  not  claim  to  be  much  more  than  a  preliminary  sketch,  embodying  a 
general  survey  of  the  tectonic  structure  of  the  country.  With  regard  to 
place-names  the  authors  have  retained,  as  far  as  possible,  those  used  by  the 
natives,  preferring,  for  example,  Otyozonyati  to  Konig  Albert-Hohe,  and 
similar  meaningless  substitutes  beloved  of  German  bumbledom.  Their 
numerous  collections  of  rock-specimens,  ores,  and  other  minerals,  and  the 
corresponding  microscope-slides,  have  been  derjosited  in  the  Museum  of 
the  Mining  Academy  at  Freiberg  in  Saxony,  and  the  results  of  Prof.  R. 
Beck's   microscopical   investigations   there   are   embodied   in   the   memoir. 

The  comparatively  waterless  condition  of  the  country  traversed  compels 
the  investigator  to  hurry  over  tracts  which  he  would  otherwise  study  at 
leisure,  on  account  of  the  necessity  of  renewing  the  supplies  of  drinking- 
water  for  both  man  and  beast.  On  the  other  hand,  the  great  scarcity  of 
vegetation  leaves  the  geological  exposures  open  and  bare  to  the  observer. 
By  far  the  greater  portion  of  the  area  is  formed  of  rocks  which  are  extremely 
similar  to  the  oldest  formations  exposed  in  British  South  Africa,  and  strata 
of  the  same  age  as  those  which  contain  the  chief  mineral  wealth  of  the 
Transvaal  and  the  Orange  River  Colony  are  conspicuous  by  their  absence. 
The  basement-rocks,  and  apparently  the  predominant  rocks,  of  the  German 
colony  are  crystalline  schists  and  gneisses  of  every  possible  variety:  then 
there  is  a  belt  wherein  the  granitic  intrusions  predominate  over  the  gneisses; 
north-east  of  this  comes  another  belt  of  crystalline  schists,  all  but  free 
from  granitic  intrusions;  and  north-east  of  this  again  a  belt  wherein  the 
granites  once  more  predominate.  The  geological  map  is  thus  of  fairly 
simple  construction,  showing  merely  an  alternation  of  bands  trending  from 
east-north-east  to  west-south-west.  The  crystalline  schists  and  the  granites 
are  described  in  detail,  and  the  authors  regard  the  former  as  probably 
equivalent  in  age  to  the  Proterozoic  (or  possibly  Archa>ani  Malmesbury 
Series.  The  granites  are  directly  and  unconformably  overlain  by  a  sand- 
stone of  Table-mountain  age.  A  full  description  is  given  of  the  contact- 
metamorphism    locally    induced    in    the    schists    by    the    granites,    as    also    of 
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the  dykes  and  sills  of  dia'oasic  intrusive*  which  are  more  especially  abundant 
in  the  granitic  belts.  One  of  such  dykes  examined  by  the  authors  attains 
a  thickness  of  100  feet. 

In  the  granite  the  only  metalliferous  minerals  are  pyrites  of  very 
sporadic  occurrence,  and  a  few  flakes  of  molybdenite.  It  is  in  the  gneisses 
and  schists  that  the  ores  occur  which  formed  the  principal  object  of  the 
authors'  investigations.  The  comparatively  few  quartz-reefs  which  traverse 
the  schists  at  a  fairly  low  angle  carry  iron-pyrites,  chalcopyrite,  and  copper- 
glance,  containing  a  small  percentage  of  gold.  The  discovery  of  bismuth 
and  wolframite,  which  a  former  observer  thought  that  he  had  found  in  some 
comparatively  unimportant  veins  near  Ussis,  is  not  confirmed.  These 
quartz-reefs  apparently  form  the  infilling  of  fold-fissures,  but  the  ores  which 
they  carry  are  not  in  sufficient  quantity  to  be  of  industrial  importance. 
Of  considerable  importance,  on  the  other  hand,  are  the  ores  which  occur 
among  certain  gneisses  and  mica-schists,  in  the  form  sometimes  of  impregna- 
tions, sometimes  of  lenticular  bedded  deposits,  including  arsenical  pyrites, 
iron-pyrites,  chalcopyrite,  and  copper-glance.  They  are  chiefly  associated 
with  a  band  of  quartzites  aud  quartz-schists  which  again,  when  especially 
metalliferous,  show  a  tendency  to  occur  in  the  vicinity  of  hornblendic 
rocks.  The  irregular  distribution  of  the  ores,  both  in  quantity  and  in  kind, 
i^  characteristic  of  the  deposit.-.  Mining  operations  on  any  scale  worthy 
of  mention  have  been  conducted  only  at  three  localities,  namely,  the  Gorap 
mine,  the  Hope  mine,  and  the  Matchless  mine.  These  are  accordingly 
described  by  the  authors.  At  the  first-named  mine  the  principal  ore  is  a 
very  compact  intermixture  of  cuprite  and  brown  haematite,  which  varies 
in  colour  from  pale  and  dark-brown  to  vivid  red,  seamed  by  dendrites  of 
blue  and  green  copper-carbonates.  The  general  character  of  the  Hope  mine 
is  very  similar  to  that  of  the  Gorap  mine:  between  two  quartz-lenticles 
intercalated  among  the  mica-schists  are  three  12  inches  bands  impregnated 
with  sulphides  and  other  compounds  of  copper.  In  the  Matchless  mine 
again  there  are  three  principal  bands  of  ore,  which  in  every  characteristic 
are  reminiscent  of  the  so-called  "  fahlbands  "  of  Norway.  The  ores  are 
predominantly  sulphides,  oxidized  nearer  the  surface  to  malachite  and 
brown  haematite.  The  occurrence  of  two  very  thick  1  ands  of  hornblendic 
rock  is  a  noteworthy  feature. 

A  brief  description  is  given  of  the  less  important  deposits  opened  up  at 
the  Pot  mine,  the  Ubib  mine,  and  Hussab ;  and  the  authors  describe  the 
occurrence  at  Otyozouyati,  which  they  regard  as  by  far  the  most  interesting 
in  German  South-west  Africa,  for  it  combines  the  metalliferous  quartz- 
reefs  and  the  iahlband-like  impregnations.  The  locality  is  a  high  plateau, 
whence  the  headwaters  of  the  Swakop  take  their  ris?.  An  extraordinarily 
large  number  of  quartz-reefs  here  cut  across  the  schists  at  high  angles ; 
they  vary  in  thickness  from  8  inches  to  6|  feet,  but  their  ascertained 
length  hardly  ever  exceeds  600  feet.  The  gossans  are  not  very  promising : 
penetrating  a  little  below  the  surface,  however,  one  finds  quite  a  wealth 
of  ore,  proved  in  no  less  than  twenty  different  reefs.  The  predominant 
mineral  is  copper-glance,  diminishing  at  first  in  richness  with  the  depth 
and  then  increasing  again.  The  occurrence  of  felspar  and  rutile  in  the 
quartz-reefs   points   to   a   genetic   relationship   with   pegmatite-veins. 

A  description  is  given  of  the  copper-ores  of  the  Sinclair  mine,  in 
Great  Namaqualand,  93  miles  due  east  of  Hottentot  bay,  and  north  of 
Liideritz  bay  or  Angra  Pequeiia.  Here  the  gneisses  and  crystalline  schists 
have   been   broken   into   by   a   coarse-grained    dark-grey  granite,    which    in   its 


LOO  NOTES    OF    COLONIAL    AND    FOREIGN    PAPERS. 

turn  i»  -tamed  by  small  dykes  of  a  reddish-brown  fine-grained  aplite;  with 
Last  are  associated  several  cupriferous  quartz-veins.  The  actual  ore- 
body  in  the  Sinclair  nine  i-  a  white  quartz  bespattered  with  copper-glance ; 
the  reef  attains  a  maximum  thickness  of  15  feet  or  so,  >mt  splits  out  in  one 
direction  into  stringers,  the  average  thickness  of  which  docs  not  exceed 
li*  inches.  The  white  quartz-outcrop,  in  places  much  filmed  over  with 
malachite,  is  traced  from  the  sandy  gravel-covered  plain,  up  a  steep  mountain- 
wall,  first  branching  off  into  stringers  and  then  pinching  out  entirely.  The 
undecomposed  ore  consists  of  pure  chalcocite,  distributed  regularly  enough 
in  nodules  varying  from  the  size  of  a  pea  to  that  of  a  man's  fist,  within  a 
stringer  of  the  quartz-reef  nearest  the  hanging-wall  and  nearest  the  foot- 
wall,  thus  giving  a  banded  appearance  to  the  whole.  By  far  the  greater 
part  of  the  ore  occurs  in  this  >tiinger.  which  is  177  feet  long. 

All  the  ore-deposits  described  in  this  memoir  are  considered  to  have  been 
the  outcome  of  the  infilling  of  fissures  by  lateral  secretion,  solutions  carrying 
off  the  metallic  particles  from  the  country-rock  and  reprecipitating  them  in 
the   fissures.  L.  L.  B. 


COLLAH1  ASI    ORE-DEPOSITS,    TARAPACA,    CHILE. 

</«  Collahuasi.      By  Carlos  G.  Avalos.     Bohtin  dt  la  Sociedad  National 
</•:  Mineria,  \V03.  series  3    vol.  xvi. , pages  23-25. 

This  district  lies  in  the  eastern  portion  of  the  province  of  Tarapaca,  on 
the  high  tableland,  which  northward  and  ea.-tward  passes  into  the  Bolivian 
plateau,  properly  so  called.  Its  altitude  above  sea-level  exceeds  15,700  feet, 
and  the  climate  is  regarded  as  extremely  rigorous.  The  journey  thither, 
partly  by  rail  and  partly  by  road,  either  from  the  seaport  of  Iquique  or 
from  that  of  Antofagasta,  is  a  matter  of  three  days.  Preparations  for 
constructing  a  branch-line,  between  50  and  60  miles  in  length,  from 
Ollague  on  the  Antofagasta  railway  to  Collahuasi,  are  far  advanced.  It  is 
calculated  that  freights  to  the  sea-coast  will  then  be  exactly  halt  of  what 
they    are    at    present. 

So  far,  only  exploration-work  and  fore-winning  has  been  done  on  the 
mines.  The  country-rock  is  felspathic  and  quartziferous  porphyry  of  vary- 
ing colour:  in  the  immediate  neighbourhood  of  the  metalliferous  veins,  the 
rock  assumes  a  more  homogeneous  structure,  and  at  the  same  time  loses 
much  of  its  toughness.  Two  systems  of  veins  are  recognizable — one 
generally  striking  north  40  degrees  west  and  forming  the  object  of  the 
principal  workings,  and  the  other  system  practically  perpendicular  to  the 
fir-t.  A  notable  enrichment  is  observed  at  the  points  of  intersection.  Thick 
drift-deposits  (30  to  50  feet)  mantle  over  the  gentle  undulations  of  the 
plateau,  and  mask  the  mineral-outcrops.  The  ores  are  cupriferous,  sub- 
sulphates,  silicates,  and  oxychlorides  of  copper  predominating  near  the 
surface :  while,  at  depths  of  150  feet  or  more,  these  give  place  to  purely 
sulphidic    ores. 

In  Chile,  avers  the  author,  there  are  nowhere  else  such  rich  cupriferous 
deposits  as  these:  and.  with  the  advent  of  the  railway,  he  forsees  a  monthly 
output  of  3,000  tons  of  ore.  containing  from  25  to  30  per  cent,  of  metallic 
copper.  This  would  be  nearly  equivalent  to  ore-third  of  the  total  copper- 
output  of  Chile  at  the  present  day.  Tie  labour-question  does  not  seem 
likely  to  be  productive  of  difficulty:  most  of  the  miners  hail  from  Bolivia, 
and  are  inured  to  the  risrours  of  the  climate  L.  L.  B. 
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II.— BAROMETER,  THERMOMETER,  Etc.,  READINGS  FOR 
THE  YEAR  1904. 


By   M.   WALTON    BROWN. 


The  barometer,  thermometer,  etc.,  readings  have  been  supplied  bj 
permission  of  the  authorities  of  Glasgow  and  Kew  Observatories,  and  give 
some  idea  of  the  variations  of  atmospheric  temperature  and  pressure  in  the 
intervening  districts  in  which  mining  operations  are  chiefly  carried  on  in 
this  country. 

The  barometer  at  Kew  is  34  feet,  and  at  Glasgow  is  180  feet,  above 
sea-level.  The  barometer  readings  at  Glasgow  have  been  reduced  to  32 
feet  above  sea -level,  by  the  addition  of  0*150  inch  to  each  reading,  and  the 
barometrical  readings  at  both  observatories  are  reduced  to  32°  Fahr. 

The  statistics  of  fatal  explosions  in  collieries  are  obtained  from  the 
annual  reports  of  H.M.  Inspectors  of  Mines,  and  are  also  printed  upon 
the  diagrams  (Plates  XXVII.  and  XXVIII.)  recording  the  meteorological 
observations. 

The  times  recorded  are  Greenwich  mean  time,  in  which  midnight 
equals  0  or  24  hours. 


Table  I. — Summary  of  Explosions  of  Fire-damp  or  Coal-dust  in  the 
several  Mines-inspection  Districts  during  1904. 


Min'es-inspectioD  Districts. 

Fatal  Accidents. 

Non-fatal  Accidents. 

No. 

Deaths. 

Injured. 

No. 

Injured. 

Cardiff       

0 

0 

0 

4 

5 

Durham 

0 

0 

0 

6 

7 

Ireland 

0 

o 

0 

0 

0 

Liverpool ... 

0 

0 

0 

1 

1 

Manchester 

0 

0 

0 

3 

6 

Midland 

1 

o 

0 

4 

5 

Newcastle-upon-Tyne    ... 

3 

4 

16 

7 

14 

Scotland,  East     ... 

2 

o 

1 

21 

25 

Do.       West    . 

<; 

7 

\>* 

41* 

59* 

Southern  ... 

o 

0 

0 

4 

4 

Staffordshire 

s 

5 

2 

9 

13 

Swansea    .. 

0 

0 

0 

2G 

40 

Yorkshire  ... 

Totals       

2 

2 

4 
25* 

8 

11 

17 

92 

134* 

190* 

"These  figures  do  not  agree  with  those  recorded  in  Mines  and  Quarries:    General 
Report  and  Statistics  for  /""J,  1905,  part  I.,  pages  28  and  29. 
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Table   II. — List   of    Fatal    Explosions   of    Fibe-damp  or   Coal-dust   in 

COLLIERIK-    IN     I'm:    SEVERAL    MlXES-INSPECTION'    DISTRICTS   DURING    1904. 


Jan. 


Mar. 
May 

June 
..  13 


July 

Aug. 


Oct. 
Dec. 


::.  22  0 

;.  -m;;" 

19,  2130 

1'.'.     7-l(i 

7.     Ilo 

16,  220 

13.   9-0 

oi  1», 
unknown 
25.  10-30 
6-40 
9-0 
19-30 
22-30 
18-20 
6-45 
2.  110 
31.    850 


2:.. 
23, 
23, 

i. 

6, 
26, 


Colliery. 


Saltwells (No.  27  Pit) 

St.  Helens 

('alder 

Saltwells  (No.  27  Pit) 

Caledonia  (tire-clay  mine 

Shirebrook 

Waterg 

Allanshaw  (No.  1  Pit) 

St.  John's... 
Drurnbow... 
Backworth 

Sneyd       

Blantyre  Ferme  ... 
Broom  house 
Rosehall  (No.  11  Pit) 
Swinhill  (No.  2  Pit) 
Bowhill     


Minis  inspection 

Districts. 


Staffordshire 

Newcastle-upon-Tyne 

Yorkshire 

Staffordshire 

Scotland,  West 

Midland 

Newcastle-upon-Tyne 

Scotland,  West 

Yorkshire  ... 
Scotland.  East 
Newcast  le-upon-Tyne 
Staffordshire 
Scotland,  Wesl 
Scotland,  West 
Scotland,  Wesl 
Scotland,  West 
Scotland,  East 


No.  of 

Deaths 

Persons 

Injured. 

1 

0 

2 

10 

1 

2 

1 

2 

1 

0 

2 

0 

1 

3 

2 

0 

1 

2 

1 

0 

1 

3 

3 

0 

1 

1 

1 

1 

1 

0 

1 

0 

1 

1 

22 

25 

Table  III.—  List  of  Non-fatal  Explosions  of'  Fire-damp  or  Coal-dust  in 
Collieries  in  the  several  Mines-inspection  Districts  during  1904. 


1904. 

Colliery. 

Mines-inspection 
Districts. 

No.  of 
Persons 
Injured. 

Jan.        4,     8-30... 

Clydach  Merthyr  ... 

Swansea 

3 

„           5,     7-30... 

Greenside    ... 

Scotland,  West 

2 

6,  18-30... 

North  Elswick 

Newcastle-upon-Tyne 

2 

7,  15-15.. 

St.  Helens   ... 

Do. 

5 

8,  18-30... 

Holy  town  (No.  5  Pit) 

Scotland,  West 

12,  1230... 

Birchrock    ... 

S  wansea 

15,  12-30... 

Lumphinnans 

Scotland,  East 

10.     9-30... 

Thornleigh  (No.  1  Pit")     ... 

Staffordshire  ... 

20,     8-0  .. 

Blair  (No.  2  Pit)     

Scotland,  West 

20,  13-0  ... 

Duffryn  Rhondda  ... 

Swansea 

24.  21-0  ... 

Woodhall     ... 

Scotland,  West 

26,  10-30... 

Shiodin  Hall 

Yorkshire 

30,     830... 

Oakwood  Level  (No.  31)  ... 

Swansea 

Feb.        1,  23-30... 

Glencraig     ... 

Scotland,  East 

5,     tJ  -  4 . j  . . . 

Neilston 

Scotland,  West 

„          12.     7-0   ... 

Duxbury  Part 

Manchester     ... 

12.  19-45.. 

Clara  Yale  ... 

Newcastle-upon-Tyne 

15,     0-35... 

Dale  Abbey 

Midland           

L5,  21-30... 

Newton  (No.  1  Pit) 

Scotland,  West 

26,     8-0  ... 

Brvn  Navigation    ... 

Swansea 

Mar.         1,     G'15... 

Ford  Hill" 

Yorkshire 

7.  22-0   ... 

Greenfield    (Threestonehill 

No.  7  Pit)          

Scotland,  West 

8.   12-45  .. 

Twechar  (No.  1  Pit) 

Do. 

22,      7-45... 

Cawdor        

Swansea 

25,   10-0 

Whiteley 

Midland           

25,  21-15.. 

Clynmil  Drift        

Cardiff              

28,  22-0  ... 

Newton  (No.  1  Pit) 

Scotland.  West 

2'.'.   140  ... 

Herdshill     

Scotland,  East 

30,  130  ... 

Woodland  (Cowley) 

Durham 
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Table  III. —  Continued. 


10tf 


1904. 

Colliery. 

Mines-inspection 

Districts. 

N...  of 
Persons 
Injurei. 

April       9.   J  630... 

... 

Swansea 

1 

12,     7-311... 

Rigfoot 

Scotland,  West 

2 

14,     4-0   ... 

Varteg  Hill 

Southern 

1 

14.  21-30... 

Kenmuirhill  (No.  2  Pit)   .. 

Scotland.  West 

2 

21.   14-30... 

Howrnuir     ... 

Scotland.  East 

1 

22.     710... 

Struther  (No.  5  Pit) 

aid.  West 

1 

22,     7-30... 

Waunycoed  (No.  3  Drift)... 

Swansea 

1 

..       '  23.     0-30  . 

Stargate  Pit 

Newcastle-upon-Tyne 

1 

2."..   16  20... 

Dumbreck  (No.  2  Pit)      ... 

5c  >1  and,  Wesi 

2 

26.     7-0   ... 

Bufferv  Pumuini:  Station 

Staffordshire     

1 

27.   1830... 

Rosehall  (No.  13  Pit) 

S  - 1  and,  West 

■i 

May        2.  2230... 

Newbattle  ... 

Scotland,  East 

1 

6,     9-45 

New  Calder... 

Yorkshire 

•J 

6.  10-0  .. 

Thornleigh  (Xo.  1  Pit)      ... 

Staffordshire  ... 

2 

6,   1430... 

Foxley 

Scotland,  West 

1 

9.  13-0  ... 

Duffryn  Rhondda  ... 

Swansea 

2 

11.  15-0   ... 

Dalziel  and  Brooniside     ... 

Scotland,  Eas1: 

1 

12.     4-0  ... 

Abercrave   ... 

Swansea 

2 

14,     8-0  ... 

Cannock    Chase     (Central 

Division) 

Staffordshire  ... 

1 

16.     6-40... 

C'aerlan 

Cardiff 

1 

16,  14-0   ... 

Fergushill  (Xo.  28  Pit)     . 

Scotland,  West 

1 

17,  23-0  ... 

Abersychan  .. 

Southern 

1 

20,  18-0  ... 

Aitken 

Scotland,  East 

1 

25,  220  ... 

Darran 

Swansea 

1 

30,   11-0     . 

Auchincruive  ( No.  1  Pit).. 

Scotland,  West 

1 

31.   10-0  ... 

Meiklehill  (No.  4  Pit) 

Scotland,  West 

1 

June       9,  110  ... 

Duxbury  Park 

Manchester 

3 

15.     4-0   ... 

Woodhorn   ... 

Newcastle-upon-Tyne 

2 

16,   150    , 

Himley  (No.  17  Pit) 

Staffordshire   ... 

1 

21.     90  .. 

Achddu 

Swansea 

1 

22,   11-0  .. 

YVarrix  (No.  1  Pit) 

Scotland,  W.  si 

1 

22,  19-30.. 

Cynon          ...         

Swansea 

1 

27.     9-33... 

Teversall 

.Midland 

2 

28.     9-30  . 

Newton  (No.  1  Pit) 

Scotland.  West 

1 

3".    13  0   ... 

Hattonrigg  (No.  3  Pit)    ... 

Do.  ' 

1 

30.  140   ... 

Ystrad'jrynlais 

Swansea 

7 

July        ,6.     0-30... 

Meiklehill  (No.  5  Pit)      ... 

Scotland,  West 

2 

6.     7-0  ... 

Limefield 

5 

1 

8,     7-0  ... 

Roman  Camp 

Do. 

1 

11.     1-0  ... 

Duxbury  Park 

.Manchester 

2 

11.     5-15... 

Rose  Hi'll 

Yorkshire 

1 

11,  12-30.. 

Varteg  Deep  Black  Vein  ... 

Southern 

1 

11.  14-30  . 

Dalziel  and  Broomside     ... 

Scotland,  I. 

1 

13.        0  ... 

Wesflrarn  (.No.  2  Pit) 

Scotland.  West 

1 

13.  21-3n.. 

Auchenharvie  (No.  5  Pit) 

I  >■  i. 

2 

21,  13-30... 

Llwydcoed  ... 

Cardiff             

1 

23,   12-15  . 

Newburgb   ... 

Newcastle-upon-Tyne 

L> 

25.     7-0  ... 

Hazlehead   ... 

Yorkshire 

1 

26,     0-30... 

Great  Fenton  (Sutherland 

Pit)        

Staffordshire   ... 

■) 

■2u,   10-0  ... 

Rock             

Yorkshire 

1 

A  to         1.  12-30... 

South  Skelton         

Durham 

1 

3,        0  ... 

Mynydd  Newvdd  ... 

Swansea 

1 

4.     7-30  .. 

Blair'hall      ..."         

and,  Ea<t 

2 

5,   21-0   ... 

Auchenharvie  (No.  5  Pit) 

Scotland,  West 

1 

11.  13-40... 

Auchenharvie  (No.  5  Pit) 

Do 

j 

12.   13-15... 

Pumpherston  (No.  4) 

Scotland.  East 

1 

16,  13-0  ... 

Duffryn  Rhondda  ... 

Swansea 

1 

18.     2-15... 

Pildacre 

Yorkshire 

1 
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190i. 

Colliery. 

M  ii>es-i  d  spection 
Districts. 

No.  of  1 
Persons. 

Injured. 

1 

Aug. 

24, 

23-15  . 

Struther  (No.  5  Pit) 

Sen!  land,  West 

Sept. 

1. 

19-0  ... 

Wesl  Tees  (Railey  Fell)  ... 

iMirham 

1 

2 

9-0  ... 

Brownieside 

Scotland,  East 

1 

:'. 

16-0  ... 

Cawdor 

Swansea           

] 

j> 

9, 

100  ... 

Polmaise  (No.  1  Pit) 

Scotland,  West 

2 

'.'. 

1630  . 

Walkinshaw  (No.  2  Pit)  ... 

Do 

'_' 

9, 

I-  3  '.. 

Bridgeness  ... 

Scotland,  East 

:; 

l:'. 

10-30... 

Brownlie 

Do 

1 

1L'. 

12-15... 

Cymmer 

Cardiff              

2 

20, 

15-0   ... 

Philpstoun  ... 

Scotland,  East 

21, 

13-30... 

Barglachan  (No.  2  Pit)    ... 

Scot  land.  Wesl 

26, 

7-30... 

Blairhall      

Scotland,  East 

29, 

5-15... 

Watergate  ... 

Newcastle-upon-Tyne 

30, 

8-0  ... 

Millburn      

Scotland,  West 

Oct. 

1, 

7-0  ... 

Mwrwg  Vale  (No.  2  Pit)  ... 

Swansea 

:;. 

19-30... 

Black  Park 

Liverpool 

.">. 

190  ... 

Holytown  (No.  13  Pit)     ... 

Scotland,  West 

7. 

7-30... 

Darran         

Swansea 

11, 

8-15... 

Rheola  (No.  2  Pit) 

Do.                

"' 

16, 

2110... 

Portland  (No.  4  Pit) 

Scotland,  West 

21, 

8-0  .. 

Risrfoot        

Do. 

21. 

21-0  ... 

Achddu         

Swansea 

" 

22, 

21-30... 

Lingdale 

Durham 

26, 

140  ... 

Gartshore  (No.  9  Pit) 

Scotland,  West 

X  0  v . 

2 

12-30... 

Benarty       

Scotland,  East 

2,' 

13-30... 

Motherwell 

Do. 

5, 

930... 

Birchrock  (Graig  Merthyr) 

Swansea 

y, 

1-0  ... 

No.  9  Sirhowy 

Southern 

n 

y, 

730... 

Netherton  (Bridge  Pit)     ... 

Staffordshire  ... 

, 

12. 

10-30... 

Benarty 

Scotland,  East 

21, 

14-4.')... 

Orbiston  (No.  2  Pit) 

Scotland,  West 

21, 

20-30... 

Uateside 

Do 

si 

29, 

15-0  ... 

Clydach  Merthyr  ... 

Swansea 

Dec. 

5, 

130  ... 

PyeHill      

Midland 

' 

7, 

9-0  ... 

Cannock  Chase  (No.  3  Pit) 

Staffordshire  ... 

9, 

15-30... 

Duffiyn  Rhondda  ... 

Swansea 

2 

13, 

6-30... 

Gartsherrie  (No.  1  Pit)     ... 

Scotland,  West 

14, 

o-io... 

Mud  Hall 

Staffordshire   ... 

15, 

13-55.. 

Kilton          ...         

Durham 

15, 

1830... 

Denby  Grange 

Yorkshire 

20, 

9-0  ... 

Spa  Wood    ... 

Durham 

23, 

7-30... 

Wa uny coed  Pit 

Swansea 

23, 

15-30... 

Auchincruive 

Scotland,  West 

23, 

20-30... 

Saline          

Scotland,  East 

29, 

7-0  ... 

.Mwrwg  Vale  (No.  2  Pit)  ... 

Swansea 

;; 

30, 

6-30... 

Eglinton  (No.  1  Pit) 

Scotland,  West 

» 

31, 

7-30... 

Bank  (NTo.  1  Pit) 

Do 
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Table  IV. — Barometer.  Thermometer,  etc..  Readings,  1904. 

JANUARY,  1904. 


GLASGOW. 


Barometer. 


Tempera- 
ture. 


10  a.m.   4  p.m.  10  p.v.Max  Min.      2  a 

5  I 


29-9U  38-1 
29-507  39-4 
29-499  w: 
29-618  40  7 
30-091  40-0 
29-787  44-1 
29-463  47o 
29-521  42-1 
29475  39-2 
29-432  45-1 
29-469  39-1 
29-145  45-2 
28-591  45-2 
29-013  45-2 
29-441  ,39-2 
30-038  37-5 
30-068  42-5 
30-242  50-1 
30-420  48-5 
30-320  16-4 
30-624  448 
30-528  46-1 
30-322  45-4 
30-029  43-0 
29-776  42-4 
29-377  46-3 
29147  49-2 
29-408  45-2 
29-091  42-2 
29-164  45-2 
29-375    40-9 


31-6 
31-3 
38-1 
35-4 
35-2 
37-4 
40-5 
36-9 
35-5 
36-0 
31-2 
35-0 
402 
365 
32-7 
32-2 
33  9 
42-0 
45-2 
43-6 
377 
36-9 
42-2 
39-0 
345 
39-2 
42-7 
39-9 
362 
39-9 
33-8 


SE 

E 

E 

E 
ENE 
ESE 

sw 

sw 
wsw 

sw 
WNW 

sw 
s 

w 
wsw 

w 

sw 
wsw 

w 

sw 

w 

sw 
wsw 

sw 

s 

s 

sw 

sw 

s 

s 

sw 


FEBRUARY,  1904. 


1 

29-357 

29-375 

29-334 

29-289 

12-6 

32-6 

W 

1 

29-326 

29-225 

29-185 

29-223   39-9   30-3 

NE 

2 

29-228 

29-.240 

29-227 

29-298 

1.V2 

36-5 

SE 

2 

29-275 

29-296 

29-299 

29-335 

39-1    33-7 

ENE 

3 

29-259 

29-137 

29-070 

29-274 

177 

39-7 

SE 

3 

29-346 

29-374 

29\!5- 

29-353 

39-3  35-8 

NE 

4 

29305 

29-379 

29-404 

29-411 

16-0 

39-5 

WSW 

4 

29-325 

29-358 

29-3-2 

29-461 

38-4   35-1      NE 

5 

29-414 

29-509 

29  507 

29-502 

18-4 

38-0 

ssw 

5 

29-459 

29-481 

29-465 

29-450 

37-8   32-8 

NE 

6 

29-476 

29-433 

29-381 

29-476 

45-2 

36-7 

s 

6 

29-389 

29-330 

29-2-:; 

29-293 

39-2   36-0 

ENE 

7 

29-550 

29-637 

29-602 

29-450 

45'5 

32-6 

wsw 

7 

29-345 

29-410 

29-393 

29-308 

42-8   34-2 

S 

8 

29-117 

28-958 

28-911 

29-043 

49-6 

4i|-9 

sw 

8 

29-126 

2V9-12 

2-  sis 

28-833 

39-6   34-8 

NE 

9 

29-164 

28-944 

28-628 

28-728 

45-0 

39-3 

s 

9 

28-818 

28-785 

28-712 

28-741 

39-2   34-1 

SW 

10 

2s<'20 

2V936 

2-  ■v;j 

2-  s7'i 

47-3 

37"6 

sw 

10 

28-796 

28-833 

28-821 

2--S-- 

38-1   30-1 

WSW 

11 

_■,,:;_. 

29-123 

29-300 

29-621 

45-3 

36-5 

WNW 

11 

2--9-I 

29112 

29-259 

29-444 

372   336 

ENE 

12 

29-841 

29-846 

29-549 

29-317 

49-4 

33-3 

s 

12 

29-530 

29-449 

2-->U 

28-785 

455    341 

SE 

13 

29-211 

29-201 

29-268 

29  2-7 

493 

li|-4 

sw 

13 

28-569 

2^482 

28-548 

28-656 

46-2   41-9    SSW 

14 

29-158 

29-062 

28-942 

29-126 

17-1 

38-0 

WSW 

14 

28-586 

28-632 

28-853 

29-040 

434    333        W 

15 

29-265 

29-349 

29-358 

29-405 

42-0 

314 

w 

15 

29-998 

29-]  H 

29-159 

29-199 

39-7   31-7     SW 

16 

29-492 

29-520 

29-308 

28-950 

43-6 

341 

sw 

16 

29-179 

29-166 

29<Vl 

29-1,,,- 

386   338      bW 

17 

28-749 

28-899 

29-106 

2H-22  > 

38-0 

31-0 

NW 

17 

28-971 

29-007 

29-093 

29-270 

36-7    32-2      NE 

is 

29-261 

."•■1-1 

29-632 

29-789 

41-6 

31-3 

N 

18 

29-406 

29-515 

29-662 

29-796 

41-1   32-0   NNW 

19 

29-913 

30-055 

30045 

29-927 

42-0 

31-7 

WNW 

19 

29-856 

29-796 

29-540 

29-370 

45-1   289 

SW 

20 

29-763 

29-802 

29-794 

29-800 

53-0 

42-n 

w 

2- 

29-416 

29-485 

29-505 

29-546 

47"7   39-2 

W 

21 

29-824 

29-851 

29-721 

29-659 

53-1 

17-5 

wsw 

21 

29-599 

29-500 

29-156 

29-207 

47-8   36-0 

K 

22 

29-709 

29's-s 

30030 

30-145 

48-3 

38-0 

NW 

22 

29-578 

29-923 

30-032 

30058 

46-2   38-9 

NE 

23 

30157 

30T76 

30-13i 

30-159 

43-4 

36-5 

SE 

23 

30-021 

30-008 

29-992 

3  i-i'31 

43-4    36  3 

SSE 

24 

30-141 

30-194 

30-184 

3'i-2]s 

40-9 

3  4.3 

SE    ! 

24 

30-050 

30-032 

30-097 

30-126 

41-9   36-0 

SE 

25 

30-202 

30-238 

30-212 

30-189 

38-4 

33-7 

E 

25 

30-102 

30067 

29-997 

29-912 

377   339 

ESE 

■it; 

30115 

30-u «; 

29-944 

30-062 

37-5 

32-1 

SSE 

26 

29767 

29751 

29-867 

30-002 

38-1    34-8 

ENE 

27, 

:\>r\f,> 

30-224 

.;  i-2  i3 

30-231 " 

18-3 

3L3 

NNE 

27 

30-053 

30-119 

30-138 

30171 

44-2   36-1 

ENE 

_- 

30-255 

30-200 

30-152 

35-0 

29-2 

NNE 

28 

30-177 

30-229 

30-161 

30-111 

39-5   32-4 

SSE 

1    29'  30-029 

29-951 

29-858 

29-854  31-9  |  29"0 

E      1 

29    30-004 

29-919 

29-833 

29-896   33-7   26"3 

S 
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MARCH,  1904. 


KEW. 


GLASGOW. 


Bauomktel. 


1 
a 

3 

4 

5 

6 

7 

- 

9 

10 

11 

12 

18 

II 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

23 

26 

27 

2- 

29 

30 

31 


4  a.m.   10  a.m.  4  r.M.     in  r.M 


30  016 
2g  909 
29-91  4 
29-796 
29*674 
29523 
29-813 

30-326 
30-251 
29-954 

29-679 
29-841 

30-054 

29921! 
30- 103 

:M-i.v>, 

■_';i-s7!S 
3"-270 
:;.p--.Mj 
::.i  -Nl 
30-020 

J,   lisc. 

30-180 
30-236 
29-580 
29-265 
29-477 


29-917 
29-975 

:;in>M 
29  944 
29-927 
29-770 
29  627 
29-613 
29  895 
3J-J7-' 
30-360 
30-230 
29-875 
29-672 
29-957 
30-071 
29-855 
30-022 
30-134 
;  i  06] 
29-901 
30:264 
30-300 
:;u-2ns 
29-958 
30067 
30-266 
30-197 
29-539 
29-338 
29-643 


29-940 
29-920 
29-952 
29-927 
29-875 
29-723 
29-524 
29-651 
29-898 
30-230 
;o-29o 
30-110 
29-758 
29-645 
29-969 
29-994 
29  795 
30-017 
30-104 
30-001 
30 -(108 
30-152 
30-297 
30-179 
29-933 
:;t(  >7i: 
30-247 
30-043 
29-362 
29-339 
29-613 


30-021 
29-970 

29  .i  , 
29-939 
29-858 
29-716 

29-491 
29-769 
30-033 
30-319 
30295 
30-1)61 
29740 
29726 
30-053 
30011 
29-867 
30-086 
30123 
J!i  h.y: 
30-187 
30136 
30-326 
30-135 
_*!■!'<;:> 
30-151 
3  .  29' 1 
29-847 
29-281 
29-409 
29515 


Tempera- 
ture 


Max  Min. 


35  - 
3b/5 
379 
38-5 
411 
38-9 
44-0 
56-1 
58-0 
45-7 
17-7 
4  4-3 
47-6 
489 
44  7 
49-2 
47-4 
51-9 
53-7 
54-2 
51-2 
52  5 
472 
48-2 
41-0 
447 
42-6 
50  3 
51-7  i 
466 
l'>-U 


Barometer. 


293     NNE 
29-8    NNE 


32-0 
34-0 
375 
35-9 
38-0 
38-6 
32-1 
35-4 
32-3 
27-7 
32-0 
31-5 
35-3 
30-0 
31-1 
27-0 
40-9 
47-9 
39-5 
32-3 
41-0 
38-3 
355 
36-9 
353 
34-3 
37-4 
31-3 
3!>-9 


NE 

NE 

ENE 

NE 

E 

ssw 

NE 

NNE 

N 

SE 

wsw 
wsw 

NE 

s 

ESE 
WSW 
WSW 

sw 
wsw 

wsw 

N 

NE 
NE 
NNE 
NE 
SSW 
SW 
WNW 
W 


Tempera- 
ture. 


4  a.m.  10  a.m.  4  p.m.   10  p.m.  Max 


1  29-972 
30-303 
30-130 
30  OSS 
30-165 
30-107 
29773 
29-57(1 
29-S.33 
30-270 
30-311 
30-160 
29-613 
29-575 
29-850 
M    29-753 

17  29-HS5 

18  I  29-810 

19  I  29-815 

20  29-822 

21  I  29-618 

22  j  29-898 

23  3ii-23ii 

24  I  30-410 

25  I  30-273 
23     3U-D73 

27  '  30-140 

28  ,  29-960 

29  29-192 
3D  29-070 
31  I  29-446 


30-093 
30-327 
30-120 
30094 
30-190 
30-052 
29-717 

29  5S9 
29-980 
30-327 
30-301 
30-085 
29-540 
29654 
29-896 
29-772 
29-709 
29-819 
29-770 
29-830 
29-779 
29-814 
30-346 
30-410 
30-236 

30  096 
30-164 
29-826 
29-176 
29T23 
29-426 


30-186 
30-281 
30-073 
30-096 
30-149 
29-927 
29-641 
29-631 
30-095 
30-317 
30-242 
29-956 
29-494 
29-696 
29-865 
29-717 
29-737 
29-764 
29-728 
29-729 
29-920 
29-872 
30-355 
30-325 
30-146 
30-085 
3'i-oss 
29-638 
29-070 
29-144 
29-274 


30-277   3V-2 

30-208  !  33-1 
30-094  38-9 
30-158   37-8 

30-156  I  39-9 
29-873  I  36-8 
29-619  j  36-7 
29-739  I  40-1 
30  221  ]  45-2 
3H-323  13-1 
30-237  46-2 
29-816  j  43-9 
29552  457 
29-808  43  4 
29-830  '  39-2 
29-729  I  49-2 
29-803  44-8 
29-7MI  i-v;. 
29-792  53-3 
29-628  '  49-6 
29-998  46-2 
30-086  49-0 
30-399  476 
30325  465 
30-112  40-1 
30T44  43  8 
30-076  46-3 
29-362  44-9 
29058  44-3 
29-304  43-3 
29-198   43-7 


Min. 


29  2 
30-3 
34-7 
33-4 
33-7 
30-8 
311 
35-3 
322 
31-0 
30-7 
32-3 
37-4 
32-7 
311 
37  9 
39-1 
38-3 
44-1 
42-2 
40-1 
39-2 
36-3 
33-2 
32-3 
34-8 
321 
41-0 
35-3 
32-2 
30-2 


K  a 
_fi|_ 

NE 

NE 

ENE 

ENE 

ENE 

NE 

ENE 

ENE 

NNE 
N 
W 

w 
sw 

NW 

S 
SW 

s 
s 

ssw 

SE 
WNW 
WNW 
WNW 
ENE 

E 

E 

ssw 
s 
w 
w 

SSE 


APRIL,  1904. 


1 

29612 

29-759 

29-853 

30-003 

51-0 

39-6 

W 

1 

29-184 

29-277 

29-430 

29-620 

44-5 

36-6 

1 
WSW 

2 

30-095 

30-183 

30-108 

2:'  999 

53-0 

38-9 

SW 

2 

29-712 

29-756 

29-555 

29-357 

48-4 

3.V8 

ssw 

3 

29-816 

29-898 

29-914 

29-930 

54-3 

43-9 

w 

3 

29-224 

29-406 

29-393 

29-488 

49-3 

35-1 

SW 

4 

29-931 

30-026 

3H-031 

30-129 

51-6 

39-7 

w 

4 

29-525 

29-656 

29-738 

29-784 

47-5 

35-3 

w 

5 

311-104 

3H-II23 

29-987 

29-965 

53-9 

43  4 

w 

5 

29  596 

29-618 

29-648 

29-402 

50-2 

42-5 

w 

6 

29-729 

29-821 

29-89S 

29-945 

56-5 

41-5 

WNW 

6 

29-134 

29-542 

29-635 

29-502 

48  8 

41-0 

w 

7 

29-856 

29780 

29-842 

29-959 

54-8 

38-8 

w 

7 

29383 

29-485 

29-641 

29731 

46  1 

37-9 

w 

8 

29-942 

29  955 

2!'  921 

29  955 

63-1 

44-3 

w 

s 

29-740 

29-673 

29-556 

29-582 

51-4 

40-3 

SW 

9 

29-893 

29949 

29-912 

29-957 

53-4 

419 

w 

9 

29-599 

29-590 

29-486 

29-430 

471 

335 

w 

10 

29-978 

3  rnlK 

29-995 

30-028 

51-9 

39  1 

w 

10 

29-460 

29-553 

29-687 

29-753 

47-3 

37-7 

w 

11 

30034 

30-055 

29-999 

30-003 

56-5 

38-5 

NW 

11 

29-815 

29-873 

29-878 

29-871 

49-0 

40-2 

wsw 

12 

29-919   29-814 

29-636 

29-526 

61-7 

38-9 

SE 

12 

29-802 

29-722 

29539 

29-435 

55-1 

41-0 

SE 

13 

29-381 

29-400 

29-466 

29-527 

53-4 

50-0 

SW 

13 

29-255 

29-147 

29-160 

29-231 

521 

41-1 

s 

14 

29-578 

29-578 

29-492 

29-473 

66-6 

45-5 

SSE 

11 

29-296 

29-365 

29  321 

29-363 

51-1 

43-1 

ESE 

15 

29-440 

29-380 

29431 

29-576 

55-3 

42-7 

NW 

15 

29-347 

29-315 

29-279 

29-341 

52-8 

40-8 

SSE 

16 

29-632 

29  740 

29-759 

29-854 

liii-n 

39-2 

WNW 

16 

29-391 

29-539 

29-647 

29-765 

53"2 

44-1 

WSW 

17 

29-902 

29-913 

29-839 

29-891 

iil-8 

39-4 

SW 

17 

29-781 

29-773 

29-714 

29-794 

54-1 

40-8 

S 

18 

29-977 

30-097 

30-123 

30-201 

619 

36-2 

W 

18 

29-958 

30-107 

30-176 

30-242 

56-1 

44-4 

w 

19 

3ii- is:; 

30-122 

29-982 

29-983 

62-1 

42-0 

NE 

19 

30-232 

30-208 

30-095 

3(1-082 

60-2 

37-1 

SSE 

20 

29-929 

29933 

29-886 

29-965 

62-4 

41-9 

N 

20 

30  045 

30-078 

30-078 

30-169 

53-7 

40-2 

NW 

21 

29-995 

.0-068 

30-113 

30-14] 

49-6 

38-7 

N 

21 

30-168 

30-169 

30-069 

29-960 

50-0 

35-6 

NW 

22 

30-072 

29-957 

29-746 

29-651 

52  0 

36-3 

SW 

22 

29713 

29-572 

29-531 

29-669 

53-1 

42-6 

W 

23 

29-789 

29-942 

30-060 

33- i 

14-1 

SSE 

23 

29799 

29-914 

29-919 

29-945 

54-7 

41-9 

SW 

24 

30-079 

30-139 

30-055 

30-001 

lil-0 

46-4 

NW 

24 

29-989 

29-951 

29-749 

29-783 

50-9 

42-5 

SW 

25 

30-046 

30-128 

30-139 

30-207   53-7 

39-6 

NNW 

25 

29-907 

30-003 

30-040 

30-045 

45-4 

37-9 

w 

- 

30-187 

30-182 

30-098 

30-085   51-0 

36-9 

WNW 

26 

29  976 

29-930 

29-851 

29-882 

49-6 

38-3 

wsw 

27 

30044 

30092 

30-069 

30-099 

570 

39-7 

NW 

27 

29-893 

29-914 

29-831 

29-834 

50-6 

40-1 

w 

28 

30-083 

30-082 

30-031 

3-j-oii; 

50  1 

45-2 

WSW 

28 

29-805 

29-777 

29-638 

29-632 

50-2 

461 

SW 

29 

29-960 

29-961 

29-935 

29-927 

50-2 

49  7 

SW 

29 

29-630 

29-692 

29-717 

29-387 

53-2 

47-7 

w 

30 

29-875 

29-899 

29-922 

29-991 

58*2 

49-0 

SW 

30 

29-535 

29-590 

29-717 

29-745 

51-9 

43-0 

w 

BAROMETER,   THERMOMETER,    ETC.,   READINGS,    1904. 
MAY,  1904. 
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KEW. 


Barometer. 


4  A.M. 

10  a.m. 

29-998 

30-001 

29640 

29-708 

29-961 

30013 

30-020 

30-108 

30-095 

30-015 

29-708 

29  662 

29-486 

29-468 

29-489 

29-484 

29-614 

29712 

29-755 

29-749 

30-039 

30  137 

30-117 

30-147 

30-201 

30-213 

frills 

29-972 

30-046 

:;u  ■in;: 

30-064 

30-028 

29694 

29-774 

29-945 

29-943 

30-055 

IM-12H 

30-204 

30-179 

29-900 

29-864 

29  959 

29-993 

29-937 

29-951 

29-930 

29-919 

29-901 

29-865 

29-798 

29-808 

29-814 

29-820 

29-973 

30-027 

30-126 

30-12S 

30-058 

30-028 

29-818 

29-879 

29-911 
29-651 

29-987 
30-143 
29-877 
29-574 
29-496 
29-484 
29-798 
29-873 
30-121 
30153 
30-140 
29944 
30-021 
29-915 
29-843 
29-918 
30-144 
30-104 
29-872 
29-959 
29-912 
29-921 
29-798 
29-745 
29-868 
30-049 
30-094 
29-942 
29-893 


Tempera- 
ture. 


10  p.m.  Max  Min. 


29-866 

29-845 
29-974 
30151 
■_•!,  -.„; 
29-549 
29-522 
29-557 
29-850 
29-955 
30-150 
30-194 
30-093 
30-022 
30-073 
29-769 
20-942 
30-003 
30-202 
30-046 
29-945 
29-959 
29-976 
29927 
29 -80S 
29-803 
29-937 
30-107 
3o-u9.; 
29-895 

29  ■>•;:. 


61-0  .  46 
526  1  45 
55-6  |  40 
58-8  :  40 
61-9  47 
55*5  44 
49-0  41 
48-5  I  38 
54-1  !  36 
517!  41 
55-0  37 
63-3  1 47 
66-2  51 
68-1  50 
67"2  45 
71-3  j  42 
65-3  50 
60-9  1 46 


59-7 
60-3 
50-1 
57'5 
64-4 
55-7 
71-0 
73-6 
66-4 
62-8  i  55 
53 
67-1 
61-1 


w 

sw 
w 

N 

ssw 
\v 

N 

N 
W 
X 

N 

SW 
SSW 

sw 
wsw 

s 

w 
wsw 

N 

E 
NE 

E 

W 
SW 

SE 

SE 

WSW 

WSW 

NW 

E 
SW 


GLASGOW. 


Barometer. 


10  a.m.  4  p.m. 


29-701 
29-187 
29-692 
29-990 
29-888 
29-526 
29-637 
29-572 
29-656 

29-899 

30-008 
29-957 
29-940 
29-721 
29-743 
29-927 
29-580 
29564 
29 'SUN 
30-156 
30-001 

29  953 
29-792 
29-616 
29-781 
29-754 
29-919 
30-029 

30  103 
30-117 
29-967 


10  P.  M 


29-667 
29-271 
29-738 
30-051 

-9-7-9 

29-532 
29-651 
29-544 

29-708 
29-850 
30-041 
29-945 
29-9:;:; 
29-574 
29-785 
29-825 
29-6..S 
29-578 
30-011 
30-133 
29-982 
29-962 
29-737 
29-603 
29-773 
29-756 
29-978 
30-045 
30-115 
30-105 
29-886 


29-494 
29-387 
29-769 
30-026 
29-676 
29-591 
29-631 
29-575 
29-772 
29  -99 
30-015 
29-924 
29-837 
29725 
29-883 
29-613 
29-603 
29-647 
30-094 
30-056 
29-944 

29-685 
29627 
29-732 
29-721 
30-019 
30-0.  i5 
30-081 
30-031 
29 -siM 


29-418 

29-635 
29-881 

29- 

29V.82 

29-039 

29-647 

•J9-650 

29-821 

29-9?' 

30-006 

29-949 

29-781 

29-759 

29-947 

29-564 

29-612 

29-763 
30-152 
30-028 
29-9701  56 
29-867  52 
29-677  52 
29-728  56 
29-759  60 
29-819  63 
30-038  59 
30-104  50 
30-107  68 
30-033 
29794  63 


Tempera- 
ture. 


Max  Min 


42-9 

39-2 

lo-l 

38-9 

45-3 

41-1 

38-8 

36-3 

39-9  j 

42-2 

42-1 

40-3 

51-4 

46-1 

449 

42-3 

43-2 

41-5 

41-2 

40-2 

45-8 

41-9 

45-9 

47-2 

40-2 

473 

43-0 

47-0 

47-3 

44-2 

48-2 


s 

NW 
NW 
WSW 

SE 

NE 
NNE 
NNE 
NNE 

E 
WSW 

SW 
SSW 

w 
w 

SSE 
SW 

w 

WSW 
WSW 

NE 

SE 

S 

WSW 

s 

ENE 

E 
ENE 

NE 
ENE 
ENE 


JUNE,  1904. 


1  29822 

2  30-018 

3  30-182 


30-256 

5  30-2-10 

6  30-156 

7  30-128 

8  30-043 

9  29  872 

10  29-698 

11  29-894 

12  30-100 

13  30125 

14  29-966 

15  29-696 

16  29-859 

17  30-053 

18  29-952 

19  30-127 

20  30-067 

21  30-057 

22  30351 

23  3.1-30.1 

24  30-024 

25  29-485 

26  29-773 

27  29-981 
•28    30-182 

29  30145 

30  29-926 


29-843 
30-074 
30-220 
30-260 
30-223 
30-155 
30-123 
30-002 
20--.IS 
29-772 
29-937 
30-154 
30-081 
29.894 
29813 
29-939 
30-047 
30-027 
30-107 
30-065 
30-172 
30-364 
30-259 
29-882 
29-521 
29-819 
30-066 
30-188 
i  30-093 

29  -99 


29-877 

30-099 
30-196 
30-2.15 
30-174 
3U-.I-3 
30-050 
29-921 
29-741 
2.9-2:. 
29-970 
30  138 
30-001 
29-836 
29-846 
29-971 

29-9-2 

3.I-II88 

30-067 
29-995 
30-245 
30-295 
30-178 
29-724 
29-598 
29-840 
30-098 
30-151 
29  997 
29-21- 


29-988 

30-160  ; 

30-237 

30-239  ! 

30-189 

30-149 

30-082 

29-946 . 

29-732 

29-890 

3.I-..1- 

30-154 

30-008 
29-768 
29-806 
30-024 
29-949 
30-156 
30-078 
30-018 
30-328 
3.1-323 
30-120 
29-611 
29-738 
29-915 
30-151 
30-162 
29-990 
29-857 


62-3  I  48-9 
57-9  '  50-3 
63-2  496 
65-7  44-5 
69-2  48-1 
69-4  480 
63-8  49-3 
61-9  48-4 
58-0  48-0 
63-7  51-1 
59-2  49-9 
64-6  51-3 
71-0  51-0 
67-7  54-3 
65-2  55-3 
68-1  55-3 
67-0  52-9 
67-1  49-1 
65-6  I  49-2 
70-1  53-2 
63-1 1  49-7 
7"  1  1--9 
70-0  j  48-8 
71-1  50-4 
63-4  49-0 
66-4,  47-4 
68-1  48-7 
72-2  45-5 
74-5  48-7 
78-1    53-1 


SW 

N 

NE 
NNE 

NE 

NE 

NE 

NE 

NE 
EXE 

NE 
NNE 

SSW 
SSW 
WSW 
WSW 

w 

NW 

W 

WSW 

NW 

w 

NNW 
S 
W 
W 
NW 
E 
SE 
SE 


29-715 
29-995 
30-191 
30  262 
30276 
30304 
30-267 
30159 
30-104 
29964 
30-088 
30-110 
29-910 
29-717 
29-260 
29-351 
29-686 
29-780 
29-836 
29-855 
29-934 
30-164 
30-171 
29947 
29-493 
29-719 
29-960 
30-140 
30-065 
29-852 


29-729 
30-091 
30-212 
30-277 
30-280 
30-313 
30-248 
30-143 
30-073 
29974 
30-109 
30-097 
29-819 
29-695 
29399 
29-457 
29-775 
29-854 
29-844 
29-787 
30-053 
30-179 
30-159 
29-814 
29-578 
29-766 
30-020 
30-122 
30-107 
29-773 
I 


29-783 
30-110 
30-207 
30-246 
30-234 
30-288 
30-193 
30-088 
29-990 

29-9-3 

30-088 
30-033 
29-752 
29-555 
29-471 
29513 
29-792 
29-912 
29-874 
29-765 
30-143 
30217 
30-212 
29-664 
29-620 
29-812 
30-056 
30-073 
29-920 
29-.i-i 


29-913 
30-151 
30233 

3.r208 
30-290 
30-291 
30-187 
30-112 
29-998 
30-064 
30-102 
29995 
29-739 
29-337 
29-373 
29-617 
29-788 
29--.I 

29-894 
29-852 
30172 
30-221 

30-..5S 

29-577 
29-685 
29-900 
30-117 
30-075 
29-895 
29-616 


54-6 
65-5 
71-3 
73-4 
75-8 
55-6 
64-3 


49-9 
45-2 
47-1 
51-9 
511 
49-1 
46-3 


59-1  1  47-0 


59-4 
58-0 
64-1 

63-8 


16-] 

47-1 
47-3 

191 


62-2  j  51-0 
60-0  52-3 
60-9  '<  52-5 
58-2  49-4 
59-6  49-4 
57-3  477 
57-1  50-8 
56-6  49-5 
572  47-2 
58-5  50-1 
57-7  52-5 
56-9  50-2 
58-9  49-8 
61-1  44"2 
64-9  I  46-3 
68-1    H-3 


72-7 
72-4 


47-3 
52-1 


W 

W 

w 

NE 

E 

E 

ENE 

ENE 

E 

E 

E 

NE 

SSW 

S 

SW 
SW 
SW 

w 
w 

SW 

w 
w 

w 

E 

E 
NW 

w 

SSE 
S 
S 
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BAROMETER,   THERMOMETER,   ETC.,    READINGS,   1904. 
JULY,  1904. 


KEW. 

GLASGOW. 

Barometer. 

Tempera- 
ture. 

Barometer. 

Tempera- 
ture. 

O-l    P 

o  o 
"8  * 

a 

a 

d 

4  A.M. 

10  A.M. 

4  p.m. 

10  p.m. 

Max 

Min. 

*-  £ 

4a.m. 

10  a.m. 

4  p.m. 

10  p.m. 

Max 

Min. 

S| 

- 

5"S 

a 

S  £ 

1 

29  857 

29-874 

29-919 

69-4 

54-6 

sw 

1 

29-545 

29-521 

29-567 

29-649 

63-1 

53-5 

SSW 

2 

29-925 

29-934 

29-943 

29990 

61-7 

51-9 

sw 

2 

29674 

22699 

29-705 

29-736 

62-1 

49  6 

SW 

3 

29-957 

29-945 

29933 

30004 

68-2 

52-5 

sw 

3 

29708 

29-719 

29736 

29-823 

59-1 

49-0 

sw 

4 

30034 

_ 

30027 

30-025 

68-0 

50-9 

sw 

4 

29-863 

29-873 

29-815 

29-700 

56-5 

49-2 

sw 

5    29-990 

29-990 

29-986 

30-009 

65 -2 

560 

sw 

5 

29-701 

29-7*9 

29-843 

29-S5S 

60-1 

53- 1 

WNW 

. 

30-077 

30-028 

30-C66 

7".  -2 

52-5 

w 

6 

29-846 

29-823 

29-843 

29-917 

597 

52-4 

SSW 

- 

30149 

30-159 

30-180 

.,s-:; 

560 

NW 

7 

29-948 

30-046 

30-075 

30-074 

571 

50-3 

sw 

8    30-181 

30-197 

30159 

30-183 

79-4 

:.s-i 

sw 

8 

30-035 

30-048 

30-058 

30-117 

54-8 

51-3 

sw 

■ 

10  .'1  l 

30-149 

30-172 

Sl-3 

53-7 

sw 

9 

30-116 

30-149 

30-162 

30-184 

60-9 

53-5 

w 

~ 

30-174 

30-116 

30-14  : 

81-4 

56'8 

E 

10 

30-182 

30-208 

30-168 

30-156 

68-9 

54-3 

wsw 

11    30-126 

30-096 

30-033 

;M  (126 

74-S 

56-9 

E 

11 

30-124 

30-109 

30-044 

30-0S5 

72-3 

48-8 

wsw 

12    29-990 

I 

29-945 

30-C08 

752 

584 

E 

12 

30-083 

30-017 

29-963 

29-945 

69-6 

53-8 

SE 

13     10-047 

30-114 

30-105 

30-130 

772 

57-6 

wsw 

13 

29-904 

29-886 

29-929 

29-950 

68-5 

551 

SSW 

It    30-116 

30-094 

30-003 

30-008 

79-6 

56  0 

s 

14 

29-939 

2:i-9'in 

29-818 

29-773 

62-4 

54-9 

S 

15    29-943 

29-883 

29-866 

29-924 

81-8 

60-5 

s 

15 

29-682 

29-585 

29-580 

29-629 

61-5 

55-1 

s 

16    29-966 

30-049 

30-070 

30-157 

79-4 

60-5 

S3W 

16 

29-765 

29-901; 

30-009 

30-107 

62-6 

49-6 

w 

17    30-181 

30172 

30-116 

30-192 

84-3 

57-0 

N 

17 

30-162 

30-198 

30-204 

30-252 

67-6 

473 

w 

30-242 

30-188 

30-192 

75-1 

59-0 

E 

18 

30-283 

30-279 

30-201 

30-171 

70-9 

48  1 

NNW 

19    30-122 

30-077 

29-988 

29-968 

75-2 

573 

E 

19 

30-153 

30-106 

30013 

3o- i 

66-9 

51-3 

ENE 

20    29-931 

29-903 

_>:,  ,-. 

29-E30 

75-1 

589 

S 

20 

29996 

29-!  ■35 

29-911 

29-900 

59-5 

511 

ENE 

21    29-943 

29-961 

29-943 

29992 

78-0 

55-2 

w 

21 

29-887 

29-9H1 

2!'-! 

29-910 

64-8 

53-0 

E 

22    30-016 

30-036 

30015 

30038 

74-0 

55-3 

sw 

22 

29-923 

29-925 

29-922 

29-932 

65-3 

541 

N 

2:5    30-016 

29995 

29-954 

29-935 

77-4 

59-5 

s 

23 

29-936 

29-933 

29-904 

29-899 

63-6 

51-5 

ENE 

24    29-866 

29-849 

29-781 

29-751 

797 

58-0 

s 

24 

29-853 

29-S48 

29-825 

29-820 

59-8 

56-3 

ENE 

25    29-705 

29-663 

29-567 

29-571 

71-2 

54-5 

E 

25 

29-781 

29-777 

29-767 

29-773 

60-9 

55-2 

SE 

26 

29-581 

29-608 

29-616 

29-669 

747 

59-3 

WSW 

26 

29  754 

29-759 

29-762 

29'7>s 

58-4 

53-4 

ENE 

27 

29-676 

29-743 

29'*  '5 

29-876 

66-3 

58-8 

N 

27 

29-797 

29-832 

29-857 

29-891 

61-5 

510 

ENE 

28 

29-932 

30-015 

30-028 

3o-os2 

72-3 

58-0 

WSW 

28 

29918 

29-972 

29-965 

29-979 

64-4 

52-8 

SE 

29 

30-075 

3  >-092 

30-057   30-048 

72o 

53-9 

s 

29 

29-948 

29-902 

29-854 

29-859 

64-4 

52-8 

S 

30 

3000] 

29-994 

29936 

._,,,  ..„;,, 

758 

61-4 

s 

30 

29-874 

29-V.i.i 

29-836 

29-s:;:; 

70-0 

54-8 

S 

31 

29-968 

30-004 

30-029 

30-101 

74-S 

58-3 

wsw 

31 

29-803 

29-814 

29-794 

29-829 

67-5 

56-3 

SW 

AUGUST,  1904. 


1 

30110 

2 

30-136 

3 

30-187 

4 

30-061 

5 

29-901 

6 

29-997 

7 

30-040 

8 

30124 

9 

30-154 

10 

29-9!  - 

11 

12 

29952 

18 

30-161 

14 

29  392 

L5 

29-708 

16 

30-044 

17 

29-935 

18 

29-672 

19 

29-915 

20 

30  010 

21 

30-061 

22 

29-853 

2. 

29-893 

24 

.;  1-019 

25 

.;  1-120 

36 

29-992 

27 

30-035 

2ft 

30165 

39 

30117 

30 

29-864 

31 

29-745 

30-135 
30-150 
30-178 

_.<.,■:,  m. 

29-963 
29-938 
30-105 
30-172 
30-131 

29  999 
29-816 
30-022 
30-133 
29-816 
29-731 
30101 
29-793 
29-833 
29-921 
30052 
30-057 
29-737 
.; ; 

30  053 
30-158 
29-976 
30091 
30-188 
30-070 
29-809 
29-712 


30-098 

30-117 

30-127 

30-177 

30-127 

30-121 

29-983 

29-916 

29-977 

30-021 

29-923 

30-019 

30-105 

30145 

30-161 

30-169 

30-048 

30147 

29927 

29-909 

29-795 

29-887 

30-078 

30-157 

0-054 

29-9S9 

29-771 

29-755 

29-834 

29-969 

30-039 

30-019  ! 

29-634 

29-660 

29-914 

29-946 

29-933 

29-993 

30-036 

30-071 

29-995 

29-981 

29634 

29-737 

30-071 

30-093 

30-025 

30-104 

:;o-09s 

30-085 

29-946 

30-015 

30-106 

30-158 

10-143 

30149 

29-979 

29-958 

_■■  ;•■- 

29-793 

29751 

29-838 

76-3 

56-7 

SW 

80-8 

53-8 

s 

85-1 

547 

S 

86-4 

62-4 

s 

74-1 

61-0 

sw 

70-4 

57-5 

sw 

70-9 

55-0 

w 

72-7 

56-4 

N 

70-7 

521 

W  N  W 

71-0 

54-3 

NW 

63-9 

51-7 

SW 

68-5 

49-6 

W 

71-8 

48-1 

SW 

69-9 

56-0 

SW 

69-2    56-0 

wsw 

68-7 

50-2 

sw 

65-7 

55-0 

s 

66-1 

52-9 

NW 

65-0   50-0 

w 

66-2    49-4 

NNW 

65-9    45-3 

s 

65-2   50-8 

SE 

63-2   52-6 

NNE 

62-3 

48-0 

N 

01-9 

43-9 

wsw 

69-2 

52-9 

wsw 

70-9 

52-6 

NW 

777 

5(1-9 

SSE 

80-2 

:.l-o 

S 

77-9 

57-9 

S 

62-4 

.-,.;• .; 

w 

1 

29-876 

29-937,  29-934 

29-949 

68-1 

53-8 

SW 

2 

29-924 

29-918   30-000 

30-024 

65-6 

56-8 

SW 

3 

30-013 

30-027:  30019 

29-990 

68-7 

60-5 

s 

4 

29-925 

29-881    29-820 

29-794 

71-5 

59-6 

s 

5 

29-759 

29-791    29-824 

29-834 

62-2 

54-3 

wsw 

6 

29-733 

29-566    29-477 

29-652 

62-  1 

551 

E 

29-761 

29-902    29-961 

30-039 

64-1 

533 

w 

8 

30-061 

30-104   30T15 

30129 

646 

50-3 

w 

9 

30-083 

30-039    29-989 

29-973 

62-2 

48-7 

w 

10 

29-915 

29-873   29-813 

29-781 

61-4 

50-7 

w 

11 

29-701 

29-658   29693 

29-721 

54-6 

49-8 

N 

12 

29-761 

29-855   29-946 

30-0C0 

62-1 

45-7 

w 

13 

29-938 

29-852   29-782 

29-674 

61-9 

52-0 

SSW 

14 

29-471 

29-434   29370 

29-256 

63-4 

56-2 

sw 

15 

29-118 

29-366   29607 

29-830 

62-4 

50-4 

WNW 

16    29-919 

29-959   29-951 

29-907 

60-4 

46-8 

W 

17 

29-816 

29725   29-614 

29-667 

56-7 

47-6 

NE 

18 

29-719 

29-758   29-741 

29-6S8 

61-0 

48-5 

WSW 

19 

29-710 

29-832'  29-887 

29-941 

57-7 

46-8 

N 

20 

29-969 

30-000   30-009 

30-025 

61-2 

42-9 

NW 

21 

30-010 

30-004    29-960 

29-926 

56-4 

4f2 

SSW 

22 

29-859 

29-864   29-897 

::o 

57-7 

49-0 

ENE 

23 

30-049 

10-113    30-097 

30-123 

59-2 

48-1 

NW 

24 

30-093 

30-103    30-044 

30-060 

62-1 

459 

W 

25 

30031 

29-983   29-850 

29-730 

57-7 

44-7 

SW 

26 

29-703 

29  679    29-698 

29-782 

59-7 

51-5 

wsw 

27 

29-828 

29-934   29-998 

30-036 

59-7 

52-5 

w 

28 

30-038 

30-045   30-009 

30-009 

672 

56-8 

SSW 

29 

30-007 

30-005   29-946 

29-930 

71-3 

58-1 

w 

30 

29-S65 

29-797    29-706 

29-665 

71-5 

55-4 

EXE 

31 

29-602 

29676   29-751 

29-856 

63- 1 

52-5 

W 
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KEW. 

GLASGOW. 

Barometer. 

Tempera- 
ture. 

o  o 

2  a 

Barometer. 

Tempera- 
ture. 

0  0 

.2  5 

+3 

4  a.m. 

10  a.m. 

4  P.M. 

10  p.m. 

Max 

Mill. 

&     4a.m. 

10  a.m. 

4  p.m. 

10  p.m. 

Max 

Mill. 

P 

OS 

3  % 

1 

29-861 

29-981 

30-020 

30-096 

63-7 

53-3 

NNW 

1    29-899 

29-938 

29965 

29  964 

60-1 

52-0 

W 

2 

30-112 

30-150 

30-109 

30-072 

67-2 

52 

6 

W 

2    29-922 

29  908 

29-874 

29 

744 

60-1 

56-0 

sw 

3 

29-980 

29-893 

29-937 

30-084 

65-1 

49 

0 

sw 

3    29-774 

29-784 

29-ss.-. 

29 

971 

59-8 

50-4 

\V  N  \\ 

4 

30-120 

30-134 

30-054 

30-036 

66-8 

14 

3 

s 

4    29-994 

29-959 

29-829 

2:i 

711 

60-4 

47-1 

S 

S 

29-980 

29-945 

29-802 

29853 

71-9 

:,! 

6 

s 

5    29-619 

29-648 

29-630 

29 

:,:•„ 

631 

54-5 

S 

6 

29-802 

-j:.-!  his 

29-946 

29-960 

63-4 

53 

1 

sw 

6    29-521 

29-660 

29-724 

29 

804 

63-1 

53-2 

SSW 

7 

29-950 

30-019 

;;ii-oi;:j 

30-157 

65-1 

49 

7 

WNW 

7    29-861 

29-906 

29-939 

29 

943 

59-3 

50-2 

w 

8 

30-130 

30111 

jo-o: '.; 

29-981 

59-1 

48 

5 

S 

8    29-864 

29751 

29-676 

29 

741 

57'9 

49-2 

SE 

9 

29-986 

30-053 

30-048 

30-097 

63-8 

49 

1 

WNW 

9    29-745 

2974D 

29  705 

29 

807 

55-1 

46-4 

SW 

10 

30-094 

30-128 

30-130 

30-154 

62-3 

45 

0 

NW 

in     20-911 

30-004 

30-037 

30 

115 

59-3 

50-3 

w 

11 

30-172 

30-187 

30-126 

30-134 

65-0 

42 

0 

E 

11    30-157 

30-191 

30-148 

30 

162 

59-4 

39-1 

E 

12 

30-024 

29-951 

29-866 

29-871 

59-3 

50 

9 

ESE 

12 

30-106 

30-030 

29-866 

29 

746 

56-3 

46-9 

E 

13 

29-871 

29-865 

29-827 

29-833 

65-0 

54 

0 

W 

13 

29-666 

29-726 

29-714 

29 

736 

58-4 

493 

SW 

14 

29-763 

29-685 

29-602 

29-695 

586 

17 

5 

ESE 

14 

29-700 

29  693 

2!)-i;s-i 

29 

784 

591 

42-4 

NE 

15 

29-799 

29-928 

29  976 

30-056 

64-4 

52 

6 

N 

15 

29-840 

29-899 

29914 

29 

972 

58-s 

462 

ENE 

16 

30-095 

30-150 

30-123 

30-170 

68-7 

48 

7 

SE 

16 

20O'S7 

29-998 

29-992 

30 

044 

61-2 

51  -0 

I'SE 

17 

30-160 

30192    30-183 

30-138 

69-1 

52 

4 

SSE 

17    30-075 

30-110 

30-112 

30 

151 

65-7 

57-4 

SSE 

18 

30-256 

30-286  '  30-247   30-251 

64-0  !  4S 

4 

ENE 

18  130-170 

30-196 

30-179 

30 

JUS 

65-1 

503 

SB 

19 

30234 

30-242    30-178  i  30-206 

64-0   49 

3 

E 

10     30-215 

30-239 

30-190 

30 

196 

61-4 

40-7 

SE 

20 

30-212 

30-239   30-186  j  30-196 

61-0  45 

3 

E 

20    30-205 

30-241 

30-196 

30 

2S6 

61-9 

45-5 

SE 

21     30-172 

30-157   30-091  i  30-068 

59-0 

42 

9 

E 

21  130-236 

30-258 

30-184 

30 

2«iS 

6M-:; 

39-3 

NE 

22    30-023 

30-034   30-011 1  30-019 

574 

50 

0 

NE 

22  130-214 

30-243 

30-244 

30 

2!>; 

57-1 

44-9 

ENE 

23    30-043 

30-112    30-094   30-105 

59-6 

51 

5 

NE 

23    30-296 

30-328 

30-302 

30 

311 

58-5 

48-3 

E 

24    30-024 

29-990 

29-911    29-875 

59-4 

48 

1 

N 

24  130-279 

30-242 

30-143 

30 

067 

52-7 

48-1 

NE 

25    29-806 

29-794 

29-764   29-810 

58-6 

44 

9 

NE 

25 

29-956 

29-874 

29-767 

29 

742 

53-1 

47-1 

NE 

26  :  29-885 

29-963 

29-961  1  30-015 

62-3  j  38 

0 

SW 

26 

29-729 

29-780 

29799 

29 

s.-.s 

55-5 

42-5 

SW 

27  i  29-996 

30-034 

29-995 

30-047 

61-9   38 

2 

SW 

27 

29-867 

29-921 

29-948 

30 

006 

58-1 

433 

SW 

28    30-054 

30-105  !  30-086 

30-135 

60-1 

11 

0 

SE 

28 

30-026 

30-078 

30-071 

30 

116 

59-3 

41-3 

ESE 

29    30-120 

30-158   30-103 

30-122 

62-2 

43 

0 

N 

29 

30-094 

30-091 

29-974 

29-909 

61-1 

40-0 

SW 

30    30-079 

30-042    29-942 

29-880 

58-9 

41-4 

ssw 

30 

29-729 

29  599 

29-592 

29-598 

56-8 

50-0 

sw 

OCTOBER,  1904. 


1 

29-740 

29-707 

29-826 

29947 

61-0 

44-7 

N 

1 

29-540 

29-561 

29-616 

29-676 

54-1 

46-3 

SW 

2 

29-948 

29-995 

29-981 

30-072 

54-9 

39-7 

WNW 

2 

29-709 

29-832 

29-937 

30-050 

52  7 

433 

WNW 

3 

30-096 

30-223 

30-254 

30-319 

60-1 

47-1 

NE 

3 

30-090 

30-177 

30-191 

30-186 

55-1 

42-3 

WSW 

4 

30-264 

30-236 

30-106 

:;nn;,u 

62-4 

40-3 

SW 

4 

30-056 

29-93J 

29-819 

29-804 

55-1 

48-1 

SW 

5 

30015 

20'OhS 

29-790 

29-516 

59-1 

50-6 

w 

5 

29-785 

29-740 

20  :;uo 

28-900 

54-5 

48-9 

SJ 

6 

29-452   29-595 

29-676 

29-665 

58-1 

48-2 

WNW 

6 

29T17 

29-410 

29-506 

29-548 

56-9 

47-0 

w 

7 

29-487  1  29-522 

29-718 

29-904 

51-8 

41-7 

NNW 

7 

29585 

29-675 

29-697 

29791 

50-6 

40-9 

w 

8 

29-953  1  30-008 

30-064 

30-186 

51-3 

39-1 

NW 

S 

29-806 

29-970 

30-049 

30-104 

48-1 

39-0 

NW 

9 

30-234  |  30-275 

30-235 

30-242 

54-7 

34-6 

W 

9 

30-040 

20-00(1 

29-921 

30-034 

52-6 

40-2 

SW 

10 

30-217  I  30-241 

30-221 

30-240 

58-0 

47-1 

SW 

10 

30-075 

30-083 

30-052 

30-028 

53-1 

38-2 

SW 

11 

30-223 !  30-227 

30-165 

30-167 

59-3 

50-7 

sw 

11 

29-944 

3IN'1S 

29-987 

300179 

54-8 

47-3 

SW 

12 

30-160 

30-252 

30-306 

30-442 

57-6 

40-4 

NNE 

12 

30-198 

30-313 

30-349 

3(1-410 

52-0 

3S-0 

w 

13 

30-451 

30-478 

30-364 

30-335 

55-8 

35-2 

E 

13 

30-399 

30-395 

30-264 

30-238 

51-5 

34-9 

s 

14 

30-233 

30-180 

3o-oos 

30-053 

55-1 

37-5 

E 

14 

30-179 

30-179 

3o-os6 

30-052 

52-6 

46-3 

SSE 

15 

30-010 

30-013 

29-938 

29-952 

54-1 

32-3 

SE 

15 

29-977 

29-942 

20-S.-.0 

29-833 

50-1 

42-8 

SSW 

16 

29-944 

29-985 

29-976 

29-968 

54-4 

39-9 

ESE 

16 

29-806 

29-768 

29-652 

29-491 

507 

42-2 

SW 

17 

29-855   29-802 

29-877 

29-987 

60-0   51-0 

SW 

17 

29-266 

29-390 

29-613 

29-695 

54-6 

47-3 

w 

18 

30-003   30-138 

30-228 

30354 

65-9 

53-0 

w 

18 

29-798 

29-975 

30-086 

30-192 

55-3 

48-3 

w 

19 

30-399   30-441 

30-430 

30-403 

57-9 

50-3 

s 

19 

30-271 

30-343 

30-322 

30-305 

57-4 

49  4 

w 

20 

30-353  30-300 

30180 

30-111 

64-9 

52-3 

E 

20 

30-223 

30-188 

3o-oss 

30-021 

57-3 

51-1 

SSW 

21 

30-018  29-983 

29-897 

20-2!' 

58-6 

53-4 

wsw 

21 

29-897 

29-793 

29-631 

29-589 

58-1 

53-1 

s 

22 

29-726   29-779 

29-774 

29-800 

5s-7 

451 

w 

22 

29-546 

29-577 

29-587 

29-610 

53-9 

451 

SW 

23 

29-766   29-778 

29-776 

29-847 

59-8 

17-4 

SSE 

23 

29-633 

29-676 

20  6so 

29  765 

52-9 

47-4 

SSE 

24 

29-899   30-005 

30-020 

30-104 

58-0 

51-7 

NE 

24 

29  826 

29-892 

29-923 

30-010 

52-3 

H-6 

WSW 

25 

30-184  30-246 

30-216 

30-226 

54-8 

41-0 

NW 

25 

30-046 

30-077 

30-019 

30-009 

52-1 

44-9 

w 

26 

30-171   30-208 

30-186 

30-231 

556 

43-9 

NW 

26 

30-032 

:!(>■<  is:, 

30-140 

52-9 

i--:; 

WSW 

27 

30-244   30-272 

30-182 

30-186 

50-3 

37-S 

NW 

27 

30-157 

30T60 

30-083 

30-044 

50-3 

43-4 

sw 

28 

30-133   30-154 

30-147 

30-216 

57-1 

45-1 

SE 

28 

20  OSS 

30-056 

30-111 

:;i-2.;.i 

54-1 

15-0 

WSW 

29 

30-236   30-262 

30-216 

30  162 

55-6 

41-3 

E 

29 

:;n  ;io 

30-398 

30  ! 

30-320 

521 

49-0 

ENE 

30 

30-097   30-112 

30-082 

30-110 

51-0 

46-3 

ENE 

30 

30-242 

30-256 

30-201 

30-224 

50-4 

41-2 

E 

31 

30-079   30-108 

30-107 

30-159 

49-2 

46-3 

NE 

31 

30-217 

30-244 

30-234 

30-279 

18-4 

42-9 

ENE 

110 
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KEW. 

GLASGOW. 

Barometer. 

Tempera 

TURE. 

-  a 
o  c 
a  ° 

1* 

Barometer. 

Tempera- 
ture. 

a  ° 

|4 

*9 

4a.m. 

10a.m. 

4  p.m. 

10  P.M. 

Max 

Miu 

u  a 

-g     4a.m. 

iIOa.m. 

4  P.M. 

10  p.m. 

Max 

Min. 

- 

511 

46-8 

S'S 

ft 

48-4 

Q$ 

1 

30-180 

30-257 

30-284 

30-380 

NE 

1    30-289 

30353 

30-377 

30-409 

45-7 

NE 

2 

30-408 

30-470 

30-457 

30455 

52-0 

47-0 

NE 

2    30-407 

■  30-359 

30-253 

30-133 

49-6 

45-9 

SW 

3 

30377 

30351 

30-275 

30-278 

oii-0 

46-0 

wsw 

3    30-045 

;;o  n-N 

30069 

30-062 

551 

49-1 

W 

4 

30-258 

30-258 

30-186 

30-158 

52  3 

12"  1 

wsw 

4       — 

30-078 

30-016 

29-970 

53-9 

49-8 

W 

5 

30*076 

30-073 

.•'(n.Mi!> 

30-018 

55-4 

473 

WNW 

5    29-873 

2!»-si:; 

29-806 

29-814 

516 

443 

SW 

6 

29.994 

30-026 

30-008 

...  994 

536 

43-2 

\v 

6    29-811 

29-852 

29-863 

29-852 

45-4 

37-9 

w 

7 

29-862 

a 

29-453 

29541 

514 

43-4 

ssw 

7    29-708 

29-563 

29-501 

29-487 

40-5 

36-2 

NE 

8 

29-739 

29-883 

29-907 

29-819 

50-0 

41-7 

w 

8    29-527 

29-603 

29-521 

29-260 

51-9 

3G-6 

WN  VV 

9 

29-649 

29-563 

29534 

29-559 

59-6 

50-0 

w 

9    29-159 

29-158 

29229 

29-544 

52-9 

41-2 

w 

1" 

29-813 

30-014 

30-070 

30-U07 

561 

46-8 

NNW 

10    29-831 

29-983 

29-954 

29-850 

41-8 

33-9 

E 

11 

29-859 

29-922 

29-917 

29-972 

58-9 

47-0 

w 

11     29-700 

29-694 

29-703 

29-774 

45-3 

37-1 

NNW 

12 

30-066 

30-211 

30-351 

54-5 

35-4 

w 

12  :  29-833 

29-958 

30-083 

30-175 

50-3 

43-4 

WSW 

13 

30-384 

30431 

30-421 

30-479 

521 

31-7 

WNW 

13    30-191 

30-221 

30-243 

30-302 

54-1 

438 

SW 

14 

30-509 

30-572 

30  554 

:;ir.->s'i 

46-S 

31-6 

S 

14    30-343 

30-404 

30-413 

30-373 

52-5 

50-3 

ssw 

15 

30549 

30-543 

30-438 

30-435 

481 

296 

SE 

15    30-310 

30-256 

30-193 

30-279 

52-4 

42-0 

SW 

1  16 

30-415 

30-433 

30397 

30-439 

511 

33-4 

N 

16  ,  30-358 

30-401 

30-334 

30-376 

48-7 

441 

w 

17 

30-458 

30500 

30-472 

30-456 

450 

37-8 

NNE 

17    30-359 

30-345 

30-292 

30-265 

51-3 

449 

SW 

18 

30-407 

30-394 

30-322 

30-256 

42-8 

,:,Vii 

W 

18    30-226 

30-208 

30-094 

29-975 

53-4 

48-9 

w 

is. 

30-174 

30  153 

30-099 

30-118 

51-1 

41-6 

WSW 

19    29-875 

29-912 

29-805 

29-854 

49-4 

39-2 

w 

o(i 

30079 

30-061 

30-017 

30-034 

46-6 

35-9 

WNW 

20    29-820 

29-830   29-807 

29-819 

41-3 

31-3 

w 

21 

29-980 

29-918 

29-704 

29-494 

43-2 

32-8 

sw 

21    29-720 

29-6)2   29-526 

29-505 

31-9 

26-1 

SW 

22 

29  129 

39-359 

29-435 

29-508 

37-5 

31-7 

WNW 

22  ]  29-544 

29-568 

29-566 

29-520 

37-0 

26-2 

N 

23 

29-493 

29514 

29-514 

29-574 

38-0 

28-9 

W 

2:;    29-445 

29-519 

29-551 

29-621 

38-5 

30-1 

N 

24 

29-621 

29-698 

29-685 

29727 

33-6 

26-1 

NW 

24 

29-704 

29-801 

29-816 

29-863 

39-6 

34-6 

N 

25 

29744 

29-775 

29-762 
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the  firm  top  line  is  (/if  Barometer  reading  at  Kew,  lanen  at  4  a.m.,  10  a.m.,  4  p.m..  and  10  p.m. 
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The  firm  top  line  It  the  Barometer  reading  at  Kew,  taken  at  4  a.m.,  10  a.m.,  4  p.m.,  and  10  p.m. 

The  dotted  top  line  is  the  Barometer  reading  at  Glasgow,  taken  at  4  a.m.,  W  a.m.,  4  p.m.,  and  10  p.m. 

The  lower  lines  are  the  Maxima  and  Minima  Temperature/,  at  Kew  and  Glasgow,  observed   respectively  i 

Kew  lines  are  thick  and  Glasgow  lines  are  thin. 
The  figures  attached  to  the  districts  shew  the  Number  of  Deaths  caused  by  the  Explosions. 
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It  is  the  sad  duty  of  the  Council  to  refer  to  the  great  loss 
that  the  Institute  has  sustained  through  the  death  of  Sir 
Lowthian  Bell,  Bart.,  a  past-president  of  the  Institute  and  a 
member  since  1854.  It  is  impossible  to  gauge  the  value  of  the 
work  carried  out  by  Sir  Lowthian  Bell,  covering  as  it  did  a  very 
wide  field  of  scientific  research,  but  the  Council  feel  that  the 
results  of  his  investigations  will  be  a  lasting  monument  to  his 
memory. 

The  following  table  shows  the  progress  of  the  membership 
during  the  past  few  years:  — 

Year  ending  August  1st. 
Honorary  Members 
Members 

Associate  Members 
Asa  iciates 
Students 
Subscribers 

Totals  1.226        1.312        1.352 

Although  95  members  of  all  classes  have  been  added  to  the 
register  dining  the  past  year,  there  has  only  been  an  increase 
of  2  members,  owing  to  the  exceptional  losses  by  death,  resigna- 
tion, etc. 

The  deaths  (23)  include  the  following: — Honorary  Member: 
Rev.  Henry  Palin  Gurney.  Members:  John  Ahern,  Sir 
Lowthian  Bell,  Bart.  (President  of  the  Institute,  1886-1888), 
William  Black,  Henry  Hargreaves  Bolton,  Henry  B.  Bunkell, 
Horatio  Collins,  John  Curry,  William  Davies,  John  Robert 
Gilchrist,  Henry  Davis  Hoskold,  "William  -latTrey,  John  Arthur 
•limes.  William  George  Laws.  William  Robertson,  John  Spencer, 
William  Stobart,  Henry  Ward.  Robert  Galen  Ware.  Michael 
Watson  and  Henry  William  Young.  Associate  Members:  Sir 
George  Elliot,  Bart,  and  Viscount  Ridley. 

The  resignations  (37)  include  the  following: — Members: 
James  Atherton.  Edgar  Ormerod  Bolton,  John  Buglass,  Wilson 
Story  Carr,  Charles  Chandley,  Joseph  Crankshaw,  Guillaume 
Daniel  Delprat,  Manuel  Eissler,  Thomas  William  Embleton, 
John  Gerrard,  Charles  Grey  Grey,  Thomas  Chicken  Hair, 
George    E,    Harris,    Charles    George    Henzell,    James    Spencer 

b 
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Hollings,  George  Thomas  Kennedy,  John  Livesey,  Jethro 
Longridge,  William  Ramsay,  Richard  Augustine  Studdert 
Redmayne,  John  Robinson,  Samuel  Rothwell,  William  Saint, 
•lames  Leslie  Shaw,  James  Shepherd,  William  Tattley,  Trevor 
Falconer  'Thomas,  John  Vivian,  Thomas  Walton  and  William 
Walts.  Associate  .Members :  Charles  John  Banks  and  Henry 
Holliday.  Associates:  Archibald  Dickinson,  James  Nicholson 
Hughes,  Frederick  King,  William  Parkinson  and  Thomas 
Patterson. 

The  following  gentlemen  (32)  have  ceased  to  be  members 
during  the  past  year: — Members:  John  Frank  Bledsoe,  Thomas 
Bousfield,  William  Morten  Brewer,  Kingsley  Dunbar-Anderson, 
Martin  Fishback,  John  Sutherland  Foster,  Telesforo  Garcia, 
jun.,  Fritz  Grillman,  Arthur  Goldsworthy,  Christopher  Golds- 
worthy,  George  William  Hall,  Robert  William  Heads,  Robert 
Bertram  Hedley,  Wheldon  Hepburn,  James  Owen  Hudson,  John 
Klias  . I  ones,  George  Alexander  Paterson,  James  Joseph  Tonkin, 
H.  J.  Carnegie  Williams,  Arthur  Prangley  Wilson,  Cuning- 
hame  Wilson-Moore  and  Robert  Arna  Wood.  Associate 
Members :  Benjamin  Douglas,  George  Maitland  Edwards, 
Frederic  Barrie  -lack,  Harold  Hastings  Pavitt  and  John  Pringle. 
Associates:  Edmund  Cockburn,  John  Dakers,  William  Dodds, 
•lames  Howe,  jun.  and  Thomas  Robson. 

The  Library  has  been  maintained  in  an  efficient  condition 
during  the  year;  the  additions,  by  donation,  exchange  and  pur- 
chase, include  502  bound  volumes  and  89  pamphlets,  reports,  etc., 
and  the  Library  now  contains  about  10,510  volumes  and  290  un- 
bound pamphlets.  A  card-catalogue  of  the  books,  etc.,  contained 
in  the  Library  renders  them  readily  available  for  reference. 

Members  would  render  useful  service  to  the  profession,  by 
presentations  of  books,  reports,  plans,  etc.,  to  the  Institute,  to 
be  preserved  in  the  Library  and  thereby  become  available  for 
reference. 

The  courses  of  lectures  for  colliery-engineers,  enginewrights 
and  apprentice-mechanics  have  been  continued  at  the  Armstrong 
College,  Xewcastle-upon-Tyne.  The  lectures  are  delivered  on 
Saturday  afternoons,  and  the  three  years'  course  embraces  the 
following  subjects :  — 

1905-1906.  Michaelmas  Term,  (1)  Transmission  of  Power,  and  (2)  Pumping 
and  Ventilation.  Epiphany  Term,  (3)  Metallurgy  of  Iron  and  Steel,  and  (4) 
Mining  Machinery  (mainly  machinery  used  underground). 

1906-1907.  Michaelmas  Term,  (5)  Mensuration,  and  (6)  the  Chemistry  of 
Fuel.  Epiphany  Term,  (7)  Strength  of  Materials  (with  experimental  illustra- 
tions), and  (8)  Experimental  Mechanics. 

1907-1908.  Michaelmas  Term,  (9)  Theoretical  Electricity,  and  (10)  Electrical 
Engineering.  Epiphany  Term,  (11)  Steam-engines  and  Boilers,  and  (12)  Haulage 
and  Winding. 

Several  colliery-owners  have  paid  the  fees  (£1  10s.  Od.  per 
annum)  and  railway  expenses  of  pupils  attending  the  classes 
from  their  collieries.  Jhiring  the  past  year,  the  lectures  of  the 
Michaelmas  Term  on  Theoretical  Electricity  were  attended  by 
26  students,  and  Electrical  Engineering  by  27  students,  27  of 
whom    sat    for    examination    and    17    passed ;     and    during    the 
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Epiphany  Term,  the  lectures  on  the  Steam-engine  were  attended 
by  24  students,  and  upon  Haulage  and  Winding  by  23  students, 
20  of  these  were  examined  and  18  passed.  Certificates  have 
been  awarded  to  the  following  students,  who  have  completed  the 
three  years'  course: — Messrs.  W.  C.  Aynsley,  -Tames  Wright 
Collingwood,  J.  W.  Forbister,  E.  Jobes,  J.  Rowland  and  J.  H. 
Thompson.  Messrs.  J.  H.  Thompson  and  E.  Jobes,  who  gained 
the  highest  aggregate  number  of  marks,  have  been  awarded  first 
and  second  prizes  respectively  for  the  session  1904-1905. 

G.  C.  Greenwell  gold,  silver  and  bronze  medals  may  be 
awarded  annually  for  approved  papers  "  recording  the  results 
(if  experience  of  interest  in  mining,  and  especially  where  deduc- 
tions and  practical  suggestions  are  made  by  the  writer  for  the 
avoidance  of  accidents  in  mines." 

The  G\  C.  Greenwell  bronze  modal  has  been  awarded  lo  Mr. 
Henry  Wallace  Gregory  Halbaum  for  his  paper  upon  "  The 
Action,  Influence  and  Control  of  the  Roof  in  Longwall 
W<  trkings.  "* 

The  Council  have  decided  to  publish  a  supplementary  volume 
to  An  Account  of  the  Strata  in  Northumberland  and  Durham,  as 
proved  by  Borings  and  Sinkings,  and  members  are  desired  to  send 
copies  of  any  unpublished  sections  of  strata  in  these  counties, 
or  their  section-books,  to  the  Secretary  on  loan.  A  small  tracing 
from  the  6  inches  Ordnance  map,  showing  the  position  of  any 
shaft  or  bore-hole,  if  not  already  fixed  by  previous  publications, 
will  greatly  facilitate  the  work. 

Mr.  John  Daglish  continues  to  represent  the  Institute  as  a 
governor  of  the  Armstrong  College,  which  was  jointly  founded 
in  1871  by  the  University  of  Durham  and  The  North  of  England 
Institute  of  Mining  and  Mechanical  Engineers;  and  Mr.  T.  E. 
Forster,  in  conjunction  with  the  President  (Mr.  T.  W.  Benson), 
represents  the  Institute  on  the  Council. 

Mr.  A.  R.  Sawyer  will  represent  the  Institute  at  the  Con- 
ference of  the  Corresponding  Societies  of  the  British  Association 
for  the  Advancement  of  Science,  to  be  held  in  London,  com- 
mencing on  October  30th,  1905. 

Mr.  George  May  represents  the  Institute  upon  the  Board  of 
Directors  of  the  Institute  and  Coal  Trade  Chambers  Company, 
Limited. 

The  representatives  of  the  Institute  upon  the  Council  of  The 
Institution  of  Mining  Engineers  during  the  past  year  were  as 
follows: — Sir  Lowthian  Bell,  Bart.,  and  Messrs.  William 
Armstrong,  Thomas  Walter  Benson,  Bennett  Hooper  Brough, 
Arthur  George  Charleton,  Thomas  Douglas,  George  Clementson 
Greenwell,  Reginald  Guthrie,  Thomas  Edgar  Jobling,  Philip 
Ivirkup,  Charles  Catterall  Leach,  William  Logan,  Henry  Louis, 
Henry  William  Martin,  George  May,  John  Morison,  Henry 
Palmer.  Matthew  William  Parrington,  Henry  Richardson, 
Arthur  Robert  Sawyer,  Frank  Robert  Simpson,  John  .Simpson, 
John  Bell  Simpson,  John  George  Weeks  and  William  OuttersoT* 
Wood. 

*   Trans.  Inst.  M.  E.,  1904,  vol.  xxvii.,  page  205. 
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Exchanges  of  Transactions  have  been  arranged,  during  the 
year,  with  the  Mid-Glamorgan  Association  of  Colliery  Managers 
and  the  Rugby  Engineering  Society. 

Prizes  of  books  have  been  awarded  to  the  writers  of  the 
following  papers,  communicated  to  the  members  during  the  year 
L903-1904:  — 

"  Some  Silver-bearing  Veins  of  Mexico."     By  Mr.  Edward  Halse,  M.I.M.E. 

•■  Notes  on  Mining  in  Ireland.'*     By  Mr.  G.  H.  Kinahan. 

••  Notes   on  Electric  Power  applied  to   Winding  in  Main   Shafts."     By  Mr. 

William  Charles  Mountain,  M.I.M.E. 
"An  Improved   Forced  Method  of  Treatment   of   Low-grade   Copper-ores." 

By  Mr.  John  James  Muir,  M.I.M.E. 
"  The  Adoption  of   a  Balance-rope  at  Hylton  Colliery."      By  Mr.    Thomas 

Elliott  Parrington,  Assoc.I.M.E. 
"Bore-holes   for   Pumping    Purposes."      By  Mr.    Edward   Septimus   Wight, 

M.I.M.E. 

The  papers  printed  in  the  Transactions  during  the  year  are  as 

follows  :  — 

"Observations  on   Water-sprayed  or  Damped  Air  in  Coal-mines."     By   Mr. 

James  Ashworth. 
"The  Mickley  Conveyor."     By  Mr.  John  Wright  Batey,  M.I.M.E. 
"The  Action,   Influence  and  Control  of  the  Roof  in  Longwall  Workings." 

By  Mr.  James  Thorn  Beard,  M.I.M.E. 
"  A  Method  of  Packing    Excavations   in    Coal-seams   by  Means  of  Water." 

By  Mr.  Edward  Otto  Forster  Brown,  Stud.I.M.E. 
"  Note   on   a   Natural   Paraffin   found   in   the   Ladysmith   Pit,    Whitehaven 

Collieries."     By  Mr.  Roger  Dodds. 
"Note  on  the  Composition  of  Coal  from  the  Faroe  Islands."     By  Mr.  Rogd- 

Dodds. 
"  An  Outbreak  of  Fire,  and  its  Cause,  at  Littleburn  Colliery.'"    By  Mr.  Martin 

Forster  Holliday,  M.I.M.E. 
"An   Improved    Watering-tub   for    Laying   Dust   in   Coal-mines."     By  Mr. 

Henry  Lawrence,  M.I.M.E. 
"  Notes  on  Safety-lamp  Oils.''   By  Dr.  Oeorge  Percy  Lishman,  Assoc.M.I.M.E. 
"  The  Miners'  Worm-disease,  as  seen  in   Westphalian  and  Hungarian  Col- 
lieries."    By  Dr.  Thomas  Oliver. 
"  The  Use  of  Concrete  in  the  Working  of  Thick  Coal-seams."    By  Mr.  Joseph 

Hippolyte  Piffaut. 
"  The  Action,  Influence  and  Control  of  the  Roof  in  Longwall  Workings."     By 

Mr.  Edward  Heton  Roberton. 
"The  Development  of    Explosives  for  Coalmines.'"     By  Mr.   Donald  M.   D. 

Stuart,  M.I  M.E. 
"  Note  on  the  Calorific  Effect  of  Coal  from  the  Faroe  Islands."     By  Mr.  R.  R. 

Thompson. 
"Note  on  the  Composition  of  Dover  Coal."     By  Mr.  R.  R.  Thompson. 

The  following  presentations  have  been  received :  — Mr. 
Thomas  George  Noble,  safety-lamp  recovered  after  the  Lundhill 
colliery-explosion  on  February  19th,  1857;  and  Mr.  Thomas 
Edgar  Jobling,  nine  patterns  of  safety-lamps. 

The  rooms  of  the  Institute  have  been  used  during  the  year  by 
the  Xeweastle-upon-Tyne  Literary  and  Philosophical  Society  for 
a  conversazione  in  connection  with  the  meeting  of  the  Library 
Association  in  Xewcastle-upon-Tyne. 

Permission  to  attend  and  take  part  in  the  Geueral  Meetings 
has  been  granted  to  the  Engineering  Students  at  the  Armstrong 
( 'ollege. 

During  the  past  year,  invitations  to  take  part  in  an  Inter- 
national   Eiio-iueermg    Congress,    in    conjunction    with    the    St. 
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Louis  Universal  Exposition,  1904,  and  an  International  Congress 
of  Mining,  Metallurgy,  Engineering  and  Applied  Geology,  in 
conjunction  with  the  Universal  Exposition  at  Liege,  1905,  were 
received,  and  a  number  of  the  members  availed  themselves  of 
these  invitations. 

Excursions  have  been  made  to  various  collieries,  works,  etc., 
in  the  district,  in  connection  with  the, visit  of  members  of  the 
Association  des  Ingenieurs  sortis  de  l'Ecole  de  Liege,  and  also 
to  the  Barton  and  Forcett  limestone-quarries. 

With  reference  to  the  entry  of  circulars  of  the  Institute  into 
Australia,  free  of  duty,  the  Collector  of  Customs  at  the  Port  of 
Sydney  has  been  interviewed  by  Mr.  Alfred  Ashley  Atkinson, 
Inspector  of  Mines,  and  the  Collector  of  Customs  at  the  Port  of 
Melbourne  has  been  interviewed  by  Mr.  Edwin  Richard  Field, 
both  acting  on  behalf  of  the  Institute,  with  the  result  that  it  has 
been  decided  that  notices  of  general  meetings  are  entitled  to  free 
entry  into  Australia,  and  the  thanks  of  the  members  are  due  to 
these  gentlemen  for  their  valuable  assistance. 

The  Institution  of  Mining  Engineers  has  now  completed  its 
sixteenth  year,  and  the  members  are  to  be  congratulated  upon  its 
continued  success.  Meetings  have  been  held  during  the  past 
year  in  the  Nottingham  district  in  September,  1904,  and  in 
London  in  June,  1905. 


ANNUAL    REPORT    OF    THE    FINANCE    COMMITTEE. 

The  Finance  Committee  submit  herewith  a  statement  of  the 
accounts  for  the  twelve  months  ending  June  30th,  1905,  duly 
audited. 

The  total  receipts  were  £"2,874  3s.  lOd.  Of  this  amount,  £75 
was  paid  for  life-composition  in  lieu  of  annual  subscriptions. 
and  £'58  7s.  as  subscriptions  in  advance,  leaving  £2.740  16s.  as 
the  ordinary  income  of  the  year,  compared  with  £2,904  2s.  6d.  in 
the  previous  year.  The  sum  realized  for  Transactions  sold  was 
only  £18  10s.  10d.,  as  against  £108  0s.  6d.  in  the  year  1903-1904, 
while  the  amount  received  as  ordinary  current  year  subscriptions 
-■  as  62,295  7s.  and  arrears  £186  lis.,  as  compared  with  £2,316  12s. 
and  £236  Os.  respectively  in  the  earlier  period. 

The  total  expenditure  was  £2.733  18s.,  in  comparison  with 
£2,757  10s.  Id.  in  the  previous  year.  Expenses  to  the  amount 
of  £34  12s.  2d.  have  been  paid  in  connection  with  the  Coal- 
cutting  Committee,  and  £52  has  been  devoted  to  prizes, 
including  the  Claghorn  Prize  of  £10.  The  cost  of  printing  the 
Subject-matter  Indices  of  Mining,  Mechanical  and  Metallurgical 
Literature  and  General  and  Subject-matter  Indices  t>>  tin  Transac- 
tions, Volumes  I '.  to  XXXVIII. —  IS-52  to  1SS9,  include  the  sum 
of  £168  7s.  6d.  paid  in  settlement  of  disputed  accounts  extending 
over  some  years;  £20  16s.  8d.  for  receipt-stamps  on  banker's 
receipt-forms  for  subscriptions  appears  among  the  incidental 
expenses,  and  £55  lis.  6d.  was  expended  in  connection  with  the 
visit  of  the  Association  des  Ingenieurs  sortis  de  TEcole  de  Liege. 
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Decreases  are  shewn  in  the  expenditure  on  books  for  the  library, 
postages,  telegrams  and  telephones,  compared  with  the  accounts 
for  the  previous  year,  which  also  included  £133  spent  on  the 
Lecture  Theatre. 

It  will  be  seen,  from  the  figures  given  above,  that  the  total 
income  exceeded  the  expenditure  by  £140  5s.  10d.,  and  adding  this 
to  the  balance  in  hand  at  the  beginning  of  the  year,  amounting 
in  £415  13s.  3d.,  there  is  a  sum  of  £555  19s.  Id.  to  carry  forward. 

The  names  of  39  persons  have  been  struck  off  the  membership 
lisl  in  consequence  of  non-payment  of  subscriptions.  The 
amount  of  subscriptions  written  off  was  £183,  of  which  £99  18s. 
was  for  sums  due  during  the  year  ending  June  30th,  1905,  and 
£83  2s.  for  amounts  which  had  fallen  due  in  previous  years. 
Some  considerable  proportion  of  this  will,  no  doubt,  be  recovered 
by  the  solicitors,  and,  whatever  sum  is  received,  will  be  credited 
in  future  years.  Of  the  amounts  previously  written  off,  £34 
was  recovered  during  the  past  year. 

T.  W.  Benson. 

August  oth,   1905. 
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ACCOUNTS. 


Dr. 


The  Treasurer  in  Account  with  The  Nokth  of  England 

for  the  Year  ending 


Jane  30th.  1904.  £     s.  d. 

To  Balance  at  Bankers           359  18  3 

„         ..         in  Treasurer's  hands        ...          ...          ...          ...  49   11  0 

..    Outstanding  Accounts  doe  from  Authors  for  Excerpts  6    4  0 


June  30th.   1905. 

To  Dividend  of  7i  per  cent,  on  179  Shares  of  £20  each  in 
the  Institute  and  Coal-trade  Chambers  Company, 
Limited,  for  the  Year  ending  June  30th,  1905  ...       268  10     0 

.,     Interest  on  Mortgage  of  £1,400  with  the  Institute  and 

Coal-trade  Chambers  Company,  Limited  ...         ...         49     0     0 

To  Sales  of  Transaction* 
To   Donation  to  Library 

To  Subscriptions  for  Year  1904-1905  as  follows 
758  Members 
89  Associate  Members    ... 
127  Associates 
56  Students 
63  New  Members 
2  New  Members,  not  yet  elected 
7  New  Associate  Members 
1  New    Associate    Member,    not     yet 

elected 
It;  New  Associates 
6  New  Students 


2o  Subscribing  Firms    ... 
3   Xew  Subscribing  Finns 


To  Life  Compositions 
2  Members 
1  New  Member 


Less — Subscriptions  for  Current  Year  paid  in  advance 

at  end  of  Last  Year     ...  ...  ...  ...         78  19     0 


Add — Arrears  received 


2,291     8     0 
186     6    0 


2.177  14     u 
Add — Subscriptions     paid     in     advance    during     the 

Current  Year 58     7     0 


s.    d. 


415   13     3 


317  10 

0 

18  10 

10 

2     2 

0 

)LLOWS  : — 

@  £2  2s. 

1,591 

16 

0 

@  £2  2s. 

186 

18 

0 

@  £1  5s. 

158 

15 

0 

@  £1  5s. 

70 

0 

0 

@  £2  2s. 

132 

6 

0 

@  £2  2s. 

4 

4 

0 

@  £2  2s. 

14 

14 

0 

@  £2  2s. 

2 

2 

0 

@  £1  5s. 

20 

0 

0 

@  £1  5s. 

7 

10 

0 

2,188 

5 

0 

£100  1G     0 

6     6     0 

107 

2 

0 

2,295 

7 

0 

£ol     0     0 

24     0     0 

75 

0 

0 

2,370 

7 

0 

2,536     1     0 


£3,289  17     1 


ACCOUNTS. 

Institute  of  Mining  and  Mechanical  Engineeks 
June  30th.  1905. 


June  30th,  1905. 
By  Annual  Report 

„  Banker's  Charges    ...  

„   Circulars  and  Advance  Copies  of  Papers 
„  Cleaning  Wood  Memorial  Hall,  Offices,  etc. 
„  Coal-cutting  Committee     ... 

,,  Electric  Light         ...  

.,  Expenses  of  Meetings 
.,   Fire  Insurance 

„   Fuel 

„  Furniture  and  Repairs 
.,  Incidental  Expenses 
..   Illustrations 

,,  Library — Binding  £64  15 

Books       16  13 


Petty 

Cash 

Posta. 

jes — Circulars 

...      £42 

9 

11 

,, 

Correspondence 

24 

16 

0 

?» 

Publications 

17 

17 

1 

.,   Prizes  ...  ...  ...  ... 

„  Bates  and  Taxes 

„  Rent  of  Offices        ...         

„  Reporting  of  General  Meetings 

„  Salaries,  Wages,  Auditing,  etc.     ... 

..  Stamps  on  Receipt-forms  ... 

„  Stationery,  etc. 

„   General  and  Subject-matter  Indices  to  Transact ions,et 

.,  Telephone  Rent      

.,  Travelling  Expenses 
..   Water  Rate... 

By  The  Institution  of  Mining  Engineers     ... 

Less — Amount  paid  by  Authors  for  Excerpts 


By  Balance  at  Bankers 
„  ,,        in  Treasurer's  hands 

,,  Outstanding  Accounts  due  from  Authors  for  Excerpts 


£  s. 

35  1 

21  12 

61  5 

31  6 

34  12 

27  6 

55  11 

13  5 

21  11 

76  11 

6  15 

12  19 


81     8    9 
5  14     2 


85     3 

52     0 

5  16 

24     4 

12  12 

517  14 

20  16 

48     3 

171  12 

2  IS 

0  15 

4  13 

1,306  11 
4     5 


Ck. 


£       s.    d. 


500  17  11 

-17  12     8 

7     8     6 


1,431  11     8 


1,302     6     4 
2,733  18     0 


555  19     1 


We,  having  examined  the  above  account  with  the  books,  vouchers  and 
securities  relating  thereto,  certify  that,  in  our  opinion,  it  is  correct. 

JOHN  G.  BENSON  AND  SONS. 

Chaetehed  Accountants. 

Newcastle-upon-Tyne,  August  1st,  1905. 


£3.289  17     1 


XIV  ACCOUNTS. 

De.  Thk  Treasurer  of  The  North  of   England   [nstitutb  ok  Mining 

£      s.   d.      £       s.   d.       £      s.    d. 


"■  Members. 
52  of  whom  have  paid  Life-compositions. 

903 
2  not  included  in  printed  list. 

905  @£2  2s.         ...   1,900  10    0 

2  Members  paid  Life-composition  ...       51    0    0 


1.951   10    0 


9  '7 

To  115  Associate  Members, 

8  of  whom  have  paid  Life-compositions. 

107  @  £2  2s 224  14    0 

To  163  Associates, 

1  of  whom  has  paid  a  Life-composition. 

162 

4  paid  as  New  Members. 

158  @£1  5s 197  10     0 

To    66  Students  @  £1  5s 82  10     0 

To     25  Subscribing:  Firms  100  16     0 


2,557     0     0 


To     63  New  Members                   @  £2  2s.         ...  132     6     0 

To       1  New  Member  paid  Life-composition     ...  24     0     0 

To       2  New  Members,  not  yet  elected    (S,  £2  2s.  4     4     0 

160  10    0 

66 


To       7  New  Associate  Members  @  £2  2s.        14  14     0 

To       1  New  Associate  Member,  not  yet  elected         2     2     0 


16  16     0 


To     16  New  Associates  @  £1  5s 20     0     0 

To       6  New  Students  @  £1  5s 7  10     0 

To      3  New  Subscribing  Firms  @  £2  2s 6     6    0 


211     2     0 


2,768     2     0 

To  Arrears,  as  per  Balance  Sheet  1903-1904 309  18     0 

Add — Arrears  considered  irrecoverable,  but  since  paid...         34     0     0 

343  18     0 


3,112     0     0 
To  Subscriptions  paid  in  advance  ...  ...  ...  ...  58     7     0 

£3,170     7     0 


ACCOUNTS.  XV 

AND    M  I  ■'(  H  AM<  AL   ENGINEERS  IN  ACCOUNT  WITH  SUBSCRIPTIONS,  1904-1905.  CR. 

STRUCK    OFF 

PAID.  UNPAID.  LIST. 

£      s.  d.        £      s.  d.  £      s.   d. 

By  758  .Members,  paid @  £2  2s.    1,59116  0            

Bv       2         ..          paid  Life-composition                      51     0  0            

By  108         „          unpaid            ...          @  £2  2s 226  16     0 

By      7         .,          excused  payment       @  £2  2s.            14  14     0 

By      4         „           dead @  £2  2s 8    8    0 

By    28         „          struck  off  list             @  £2  2s 58  16     0 

907 

By    89  Associate  Members,  paid             @  £2  2s.       186  18  0            

By     13         .,                 „          unpaid        $  £2  2s 27     6     0 

By       5         .,                 .,          struck  off  list       ...            10  10     0 

107 

By  127  Associates,  paid  ...          ...          @  £1  5s.       158  15  0            

By    25         ,.             unpaid           ...          @  £1  5s.            31     5     0           

By      6         „             struck  off  list           @  £1  5s.            7  10     0 

158 


By    56  Students,  paid      @  £1  5s.         70     0  0  

By    10         „         unpaid  ...  @  £1  5s 12  10     0 

66 

By    25  Subscribing  Firms,  paid  ...  ...        100  16  0  


2.556  13     0 
By  Subscriptions  paid  in  advance         ...  ...  58     7     0 


By    63  New  Members,  paid        ...         (a)  £2  2s.  132  6  0 
By       1  New   Member,  paid    Life- 
composition    ...          ...          ...          ...  24  0  0 

By      2  New  Members,  not  yet  elected, 

* paid           @  £2  2s.  4  4  0 

66 

By      7  Xew  Associate  Members,  paid  <w  £2  2s.  14  14  0 
By      1  New  Associate   Member,   not 

yet  elected,  paid       ...          %  £2  2s.  2  2  0 

8 

By    16  Xew  Associates,  paid     ...          @  £1  5s.  20  0  0 

By      6  Xew  Students,  paid       ...          @  £1  5s.  7  10  0 

By      3  Xew  Subscribing  Firms,  paid    (5  £2  2s.  6  6  0 

2,370  7  0       297  17     0         99  18     0 

By  Arrears            186  6  0         74  10     0         83     2     0 


2.615     0     0       372     7     0       183  0  0 

372  7  0 

2.615  0  0 

£3,170  7  0 
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LIST    OF   COMMITTEES. 


LIST  OF  COMMITTEES  APPOINTED  BY  THE  COUNCIL, 

1905-1906. 


Mr.   W.  C.  Blackett. 
Mr.  T.  Douglas. 
Mr.  T.  E.  Forster. 

Mr.   W.   C.   Blackett. 
Mr.  T.  Douglas. 
Mr.  T.  E.  Forster. 


Mr.  R.  S.  Anderson. 
Mr.  T.  E.  Forster. 


Finance  Committee. 

Mr.   W.  Logan. 
Mr.  George  May. 
Mr.  .1.  H.  Merivale. 

Arrears  Committee. 
Mr.  W.   Logan. 
Mr.  George  May. 
Mr.  J.  H.  Merivale. 

Library  Committee. 

Mr.  George  May. 
Mr.  .1.   H.  Mekiyale. 
Mr.  H.  Palmer. 


Mr.  John  Simpson. 
Mr.  J.  B.  Simpson. 
Mr.  J.  G.    Weeks. 

Mr.  John  Simpson. 
Mr.  J.  B.  Simpson. 
Mr.  J.  G.  Weeks. 


Mr.  John  Simpson. 
Mr.  J.  G.  Weeks. 


Mr.  W.  Cochran  Carr 
Mr.  T.  E    Forster. 


Mr.  R.  Donald  Bain. 
Mr.  E.  Bainp.ridge. 
Mr.   W.  C.  Blackett. 
Mr.  M.  Walton  Brown 
Mr.  H.  F.  Bulman. 
Mr.   C.  S.  Carnes. 
Mr.  Fen  wick  Darling. 

Mr.  J.  B.  Atkinson. 
Mr.  R.  Donald  Bain. 


Prizes  Committee 
Mr.  C.  C.  Leach. 
Mr.  J.  H.   Merivale. 
I    Mr.  H.  Palmer. 

Coal -cutting  Committee. 

Mr.  M.  H.  Douglas. 
Mr.  T.  E.  Forster. 
Mr.  T.   Y.  Greener. 
Mr.  Philip  Kirkup. 
Mr.  C.  C.  Leach. 
Prof.  H.  Louis. 
!     Mr.  George  May. 

Borings,  and  Sinkings  Committe 
Mr.  F.   Coulson. 
Mr.  T.  E.  Forster. 
Prof.  G.  A.   Lebour. 

Treatment  of  Coal-dust  in  Collieries  Committee. 


Mr.  F.  R.  Simpson. 
Mr.  John  Simpson. 


Mr.  J.  H.  Merivale. 
Mr.  John  Morison. 
Mr.  J.  H.  Nicholson. 
Mr.  Henry  Palmer. 
Mr.   E.  0.  Southern. 
Mr.  R.   F.  Spence. 
Mr.  J.  G.   Weeks. 

Mr.  W.  Logan. 
Prof.  H.  Louis. 


Mr.  J.  H.  Meriyale. 
Mr.  John  Morison. 
Mr.  R.  L.  Weeks. 


Mr.  J.  B.  Atkinson.  Mr.  W.  Cochran  Carr 

Prof.  P.  Phillips  Bedson.  I     .Mr.  Philip  Kirkup. 
Mr.  W.  Ci  Blackett.        I     Mr.  Henry  Lawrence. 

Reference  Committee  for  Papers  to  Read, 
(a)  Coal  Mining. 

Mr.  W.  C.  Blackett.    Mr.  W.  Logan. 
Mr.  Benjamin  Dodd.     Mr.  George  May. 
Mr.  C.  C.  Leach.       Mr.  Henry  Palme  k. 

(b)  Metalliferous  Mining. 

Mr.  J.  H.  Merivale. 

(c)  Geological . 

Mr.  J.  H.   Merivale.       I    Mr.  .John  Simpson. 


Mr.  R.   Donald  Bain. 
Mr.   R.   Donald  Bain. 


Mr.  John  Simpson. 
Mr.  A.  L.  Steavenson 


Mr.  A.  L.  Steavenson 


(d)  Mechanical  and  Electrical  Engineering. 


Mr. 
Mr. 

Mr. 
Mr. 


W.  C.  Blackett. 
H.  Lvwrence. 


T.  E.   Forster. 
W.  C.   Mountain. 


Prof.  P.  Phillips  Bedson.  | 


Mr.  C.  C.  Leach. 
Mr.  J.  H.  Merivale. 

(e )  Civil  Engineering. 

Mr.  M.  W.  Parrington. 
Mr.  J.  B.  Simpson. 

(f)  Chemical. 

Mr.  Benjamin  Dodd. 


Mr.   W.  C.  Mountain. 
Mr.  A.  L.  Steavenson. 


Mr.  A.   L.  Steavenson. 


N.B.  —The  President  is  ex-officio  on  all  Committees. 
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OFFICERS,     1905-1906. 


PAST-PRESIDEXTS  [ex -officio). 
Sir  LINDSAY  WOOD,  Bart..  The  Hermitage.  Chester-le-Street,  County  Durham. 
Mr.  JOHX  DAGLISH,  Rothley  Crag,  Cambo.  R.S.O.,  Northumberland. 
Mr.  JOHX  BELL  SIMPSON,  Bradley  Hall.  Wylam-upon-Tvne. 
Mr.  ADDISOX  LAXGHORNE  STEAVENSON,  Durham. 
Mr.  THOMAS  DOUGLAS.  The  Garth,  Darlington. 
Mr.  GEORGE  MAY,  The  Harton  Collieries,  South  Shields. 
Mr.  WILLIAM   ARMSTRONG.  Wingate,  County  Durham. 
Mr.  JOHX  GEORGE  WEEKS.  Bedlington.  R.S.O.,  Northumberland. 
Mr.  WILLIAM  OUTTERSON  WOOD,  South  Hetton,  Sunderland. 

PRESIDENT. 
Mr.  THOMAS  WALTER  BEXSOX,  24,  Grey  Street,  Newcastle-upon-Tyne. 

YICE-PRESIDENTS. 
Mr.  FRANK  COULSOX,  Sherburn,  Durham. 

Mr.  THOMAS  EMERSOX  FORSTER,  3,  Eldon  Square,  Newcastle-upon-Tyne. 
Mr.  THOMAS  YOUNG  GREENER,  West  Lodge,  Crook,  Darlington. 
Mr.  .1  ( )HX  HE  KM  A  X  M  ERIVALE,  Togston  Hall,  Acklington,  Northumberland. 
Mr.  HEXRY  PALMER,  Medomsley,  R.S.O.,  County  Durham. 
Mr.  MATTHEW  WILLIAM  PARRIXGTOX,  Wearmouth Colliery,  Sunderland. 

RETIRING  YICE-PRESIDENTS  (ex-officio). 
Mr.  RICHARD  DONALD  BAIN.  H.M.  Inspector  of  Mines.  Durham. 
Mr.  WILLIAM  CUT H BERT  BLACKETT,  Acorn  Close,  Sacriston,  Durham. 
Mr.  WILLIAM  LOGAX,  Langley  Park,  Durham. 

COUNCILLORS. 

Mr.  ROBERT  SIMPSOX  AXDERSOX,  Benwell  View,  Bentinck  Road.  New- 
castle-upon-Tyne. 

Mr.  CHARLES  SPEARMAN  CARNES,  Howlish  Hall,  Bishop  Auckland. 

Mr.  WILLIAM  COCHRAN  CARR,  Benwell  Colliery,  Newcastle-upon-Tyne. 

Mr.  BENJAMIN  DODD,  Kearpark  Colliery,  near  Durham. 

Mr.  MATTHEW  HECKELS  DOUGLAS,  Usworth  Colliery,  Washington, 
R.S.  0.,  County  Durham 

Mr.  THOMAS  EDGAR  JOBLIXG,  Bebside,  Northumberland. 

Mr.  AUSTIN  KIRKUP,  Manor  House,  Penshaw,  Fence  Houses,  County 
Durham. 

Mr.  HENRY  LAWREXCE,  7  and  8,  Post  Office  Chambers,  Newcastle-upon- 
Tyne. 

Mr.  CHARLES  CATTERALL  LEACH,  Seghill  Colliery,  Northumberland. 

Mr.  HEXRY  LOUIS,  11,  Windsor  Terrace,  Newcastle-upon-Tyne. 

Mr.  JOHX  MORISOX,  Cramlington  Hoitse.  Xorthumberlaml. 

Mr.  WILLIAM  CHARLES  MOUNTAIN',  The  Hermitage,  Gateshead-upon- 
Tyne. 

Mr.  JOHX  HODGSOX  NICHOLSON,  Cowpen  Colliery  Office,  Blyth,  North- 
umberland. 

Mr.  FRANK  ROBERT  SIMPSOX,  Hedgefield  House,  Blaydon-upon-Tyne. 

Mr.  JOHX  SIMPSOX,  Heworth  Colliery.  Felling,  R.S.O.,  County  Durham. 

Mr.  ROBERT  FOSTER  SPEXCE,  Backworth,  R.S.O.,  Northumberland. 

Mr.  SIMON  TATE,  Trimdon  Grange  Colliery,  County  Durham. 

Mr.  RICHARD  LLEWELLYN  WEEKS,  Willington,  County  Durham. 

TREASURER. 
Mr.  REGINALD  GUTHRIE,  Neyille  Hall,  Newcastle-upon-Tyne. 

SECRETARY. 
Mr.  MARTIN  WALTON  BROWN.  Xeville  Hall,  Newcastle-upon-Tyne. 


AUDITORS. 
Messrs.  JOHN  G.  BEXSOX  and  SONS,  Newcastle-upon-Tyne. 

BANKERS. 
Messrs.  LAMBTON  and  COMPANY,  Xewcastle-upon-Tyne. 


Will  LIST    OF    MEMBERS. 

LIST     OF     MEMBERS, 

AUGUST  5,   1905. 

PATRONS. 

His  Grace  the  DUKE  OF  NORTHUMBERLAND. 

The  Most  Honourable  the  MARQUESS  OF  LONDONDERRY. 
The  Right  Honourable  the  EARL  OF  LONSDALE. 
The  Right  Honourable  the  EARL  OF  DURHAM. 
The  Right  Honourable  the  EARL  GREY. 

The  Right  Honourable  the  EARL  OF  WHARNCLIFFE. 

The  Right  Reverend  the  LORD  BISHOP  OF  DURHAM. 
The  Very  Reverend  the  DEAN  AND  CHAPTER  OF  DURHAM. 
WENTWORTH  BLACKETT  BEAUMONT,  Esq. 
The  Right  Honourable  LORD    BARNARD. 
The  Right  Honourable  LORD  RAVENSWORTH. 


HONORARY    MEMBERS  (Hon.  M.I.M.E.). 

*  Honorary  Members  during  term  of  office  only. 

Date  of  Election. 

1MOHN     BOLAND     ATKINSON,    H.M.    Inspector    of    Mines, 

2,   Devonshire  Terrace,  Newcastle-upon-Tyne  ...         ...   Aug.     4,  18S8 

-."WILLIAM      NICHOLAS     ATKINSON,     H.M.     Inspector     of 

Mines.   Barlaston,  Stoke-upon-Trent     ...         ...         ...         ...  Aug.     4,  188S 

3*RICHARD  DONALD  BAIN,  H.M.  Inspector  of  Mines,  Durham  Dec.    12,  1896 

4*Pkof.  P.  PHILLIPS  BEDSON,  Armstrong  College,  Newcastle- 
upon-Tyne.  Transactions  sent  to  the  Chief  Librarian,  Public 
Library,  New  Bridge  Street,  Newcastle-upon-Tyne   ...         ...  Feb.    10,  1883 

5  THOMAS  BELL,  16,  Grosvenor  Road,  Scarborough        Dec.    12,   1896 

6  Prof.  GEORGE  STEWARDSON  BRADY,  Armstrong  College, 

Newcastle-upon-Tyne.      Transactions,  etc.,  sent  to  Mowbray 

Villa,  Sunderland Nov.     6,1875 

7  JOSEPH  DICKINSON.  3,  South  Bank,  Sandy  Lane,  Pendleton, 

Manchester Dec.    13,  1852 

8  Prof.    WILLIAM   GARNETT,    Education   Office,   Victoria    Em- 

bankment, London,  W.C.  Nov.  24,  1894 

9*SiR  ARCHIBALD  GEIKIE,  Director-General  of  the  Geological 
Survey  of  the  United  Kingdom,  28,  Jermyn  Street,  London, 
S.W.  Transactions  sent  to  the  Geological  Class-room, 
University,   Edinburgh      ...  June  11,  189S 

Ur.loHN     GERRARD,     H.M.     Inspector     of     Mines,      Worsley, 

Manchester ..     June  11,  1S92 

11*FREDERICK  AUGUSTUS  GRAY,  H.M.   Inspector  of  Mines, 

7.  Victoria  Square,  Penarth,  near  Cardiff         ...  ...         ...  June  14,  1902 

12   HENRY  HALL,  H.M.  Inspector  of  Mines.  Rainhill,  Lancashire    March 4,  1876 

I.,   1'koi.    ALEXANDER    STEWART    HERSCHEL,   Observatory 

House,  Slough,   Bucks  Aug.     3,  1872 

14*Pkof.   GEORGE  ALEXANDER  LEBOUR,  Armstrong  College, 

Newcastle-upon-Tyne         ...         ...         ...         ...         ...         ...  Nov.     1.  1879 

15*Prof.  HENRY  LOUIS,  Armstrong  College,  Newcastle-upon- 
Tyne.  Transactions  sent  to  The  Librarian,  Armstrong 
College,  Newcastle-upon-Tyne     ...  ...         ...         ...         ...  Dec.    12,  1S96 

16*ROBERT  McLAREN,  H.M.  Inspector  of  Mines,  19,  Morningside 

Park,  Edinburgh      ...Dec.    13,1902 

17MOSEPH   SAMUEL   MARTIN.    H.M.   Inspector  of  Mines,  The 

Vikings,  16,  Durdham  Park,  Bristol      Aug.    4,  1SS8 

is  SlB  CHARLES  MARK  PALMER,  Bart.,  37,  Curzon  Street, 
London,  W.  T run. -tactions  sent  to  the  Mechauics'  Institute, 
Jarrow-upon- Tyne  ...  ...  ...  ...  ...  ■•■  ...   Feb.    i2,  1889 


LIST    OF    MEMBERS.  XIX 

Date  of  Election. 

19*  JOSEPH  THOMAS   ROBSOX,   H.M.    Inspector   of  Mines,   80, 

Walter  Road,  Swansea      ...  ...  ..  ...  ...  ...    Aug.     4,  1SSS 

20MOHX  MAR1TXE  ROXALDSOX,  H.M.  Inspector  of  Mines,  44, 

Athole  Gardens,  Glasgow  ...  ...  Aug.     4,  1SSS 

•21* ARTHUR  HENRY  STOKES,  H.M.  Inspector  of  Mines,  Green- 
hill.  Derby Aug.     4,  1888 

22*Pbof.  HEXRY  STROUD,  Armstrong  College,  Newcastle-upon- 
Tyne  Nov.     5,  1892 

23METHRO  JUSTIMAX  HARRIS  TEALL,  Director  of  the  Geo- 
logical Survey  of  the  United  Kingdom,  28,  Jermyn  Street, 
London,  S  W.  Aug.     3,  1901 

24*Prof.  ROBERT  LUXAN  WEIGHTOX,  Armstrong  College, 
Newcastle-upon-Tyne.  Trau.^n-tion--!,  etc.,  sent  to  2,  Park 
Villas,  Gosforth,  Xewcastle-upon-Tyne  ...         April    2,  1898 


MEMBERS   (M.I.M.E.). 

Marked  *  have  paid  life  composition. 

1  Abbott,    Henry   Arnold,    H.M.    Inspector   of    Mines,    1, 

Highbury,  West  Jesmond,  Newcastle-upon-Tyne 

2  ABUKBOW,  (  iiaui.es,  P.O.  Box  534,  Johannesburg,  Transvaal 

3  Acutt,    Sidney,     The    Barrett     Cold    Mining    Company, 

Limited,  Kaapoche  Hoop,  Transvaal 

4  Adair,  Hdbert,  Gillfoot,  Egremont,  R.S.O.,   Cumberland 
•">  Adams.  Henry  Hopper,  Takapuna,  Auckland,  New  Zealand 

6  Adams,  Phillip  Francis  Burnet,  Surveyor-General  for  the 

Orange  River  Colony,  Government  Office,  Bloemfontein, 
Orange  River  Colon}-,  South  Africa 

7  Adamson,  Thomas,  Kurhurbaree  Colliery,  Giridih,  Bengal, 

India 

5  Ainsworth,    Herbert,    P.O.     Box     1553,    Johannesburg, 

Transvaal 
9  Ainsworth,    John    W.,    Bridgewater    Offices,     Walkden, 
Manchester 

10  Akerman,    Ernest,    Mo  i  Ranen,  Helgeland.  Norway 

11  Alger,    Chari.es    Ernest,    160,    Dock    Street,    Xewport, 

Monmouthshiie 

12  Allan.  John  Frederick,  Cio  de  Rio  Tinto,  Limited,  Calle  de  A.M.  Feb.    10,  1883 

Valenzuela  Xo.  4,  Madrid,  Spain 

13  Allison,    J.    J.    ('.,    Woodland    Collieries.    Butterknowle, 

R.S.O.,  Co.  Durham  

14  Andersen,  Carl,  Sandy,  Lincoln  County,  Xevada,  U.S.A. 

15  Anderson,  ('.  \\\,  Cleadon  Park,  Sunderland 

16  Anderson,  Robert  Hay.  Apartado  Postal,  866,  Mexico. D.E. 

17  Anderson,  Robert  Simpson.  Ben  well  View.  Bentinck  Road, 

Newcastle-upon-Tyne  [Member  of Council) 

18  Andrews,  Arthur,  20,  Carlyon  Street,  Sunderland 
19*Ang\vin,  Benjamin,  St.  Leonards,  Bassett  Road,  Camborne, 

Cornwall 

20  Appleby.  William  Remsen.  Minnesota  School  of  Mines,  The 

University  of  Minnesota,  Minneapolis,  Minnesota.  U.S.A. 

21  Ariher.  (tIlbert  Frederick    ...  

22  Archer,  Thomas.    Mardale  Parade,   Gateshead-upon-Tyne 
•23  Archer,  William,   Victoria  Garesfield,   Lintz   Green,   Co. 

Durham 

24  Armstrong,  George   Herbert  Archibald,  Castle  View, 

Chester-le-Street,  Co.  Durham 

25  Armstrong.   Henry,  Collingwood  Buildings,   Collingwood 

Street,  Xewcastle-upon-Tyne 

26  Armstrong,    William.     Wingate,     Co.     Durham    (Past- 

President,  Member,  of  Council)    ... 

27  Ashmore.   George   Percy,   59,   Lansilowne    Street,    Hove, 

Sussex   ... 


Date  of  Election 

and  of  Transfer. 

Feb. 

13, 

1904 

Feb. 

13, 

1892 

Dec. 

10, 

1904 

April 

8, 

1905 

April  10, 

1897 

Oct. 

12, 

1901 

Feb. 

10, 

1894 

Feb. 

14, 

1903 

Dec. 

14, 

1895 

Aug. 

5, 

1899 

Aug. 

1, 

1903 

A.M. 

Feb. 

10, 

1883 

M. 

June 

s, 

1889 

A.M. 

Feb 

13. 

1886 

M. 

June 

8, 

1SS9 

Oct. 

8, 

1904 

Aug. 

21. 

1 852 

Aug. 

4, 

1S94 

S. 

June 

9, 

1S83 

A.M. 

Aug. 

4, 

1888 

M, 

.  Aug. 

3, 

18S9 

Aug. 

2, 

1902 

Xo\*. 

24, 

1894 

April 

14, 

1S94 

Aug. 

1, 

1903 

July 

2 

1 872 

A. 

Aug. 

6, 

1S92 

M. 

Aug. 

3, 

1895 

April 

8, 

1905 

A.M. 

Apri 

114. 

18S3 

M. 

,  June 

8. 

1SS9 

s 

.  Apri 

1  7. 

,  1S67 

M 

•  Aug. 

6 

,  1870 

Feb. 

13 

,  1S97 

XX 


LIST    OF    MEMBERS. 


Date  of  Election 
and  of  Transfer. 

June  11,  1898 
Dec.    10,  1898 


Oct. 

8, 

189S 

M. 

June 

13, 

1896 

M. 

June 

12, 

1897 

Dec. 

10, 

1898 

S. 

March  1 , 

1873 

M. 

Aug. 

.">. 

1876 

S. 

Dec. 

3, 

1863 

M. 

Aug. 

1, 

1868 

Feb.     8 
Feb.    10 


28  Arm  rto\,  Thomas    William    TURNER,    Rosslyn,    Elmers  A.M. 

End  Road,  Anerley,  London,  S.E.  ...         ...  ..        M. 

29  Athron,    Harold   Vivian,    Laburnum   Cottage,   Hindley, 

oear  Wigan      ...  Feb.   13 

30  Atkinson,    John    Boland,    H.M.    Inspector   of  Mines,    2, 

Devonshire  Terrace,  Newcastle-upon-Tyne        ...  Oct.    11 

31  Atkinson,  K.  Htjob  M.  Boddle  " April  10 

32  AUBREY,  RiCHARD  Charles,  Belgrave,  Trenl  Valley  Road, 

Lichfield  Feb.     5 

:;:;  Auton,  Robert,  Birtley,  Co.  Durham  ...  ..  Dec.     8 

34  Axtell,  Thomas,  5,  Sea  View,  Ryhope,  via  Sunderland     ...  Oct.     8 

35  Bailes,    Thomas.  Jesmond  Gardens,   Xewcastle-upon-Tyne  Oct.      7 

36  Bahjbt,  ARCHIBALD  Duncan,  c/o  The  Tharsis  Sulphur  and 

Copper  Company,  Limited,   13b,    West  George  Sti-eet, 
Glasgow 
:>7   Bailey,  Khward  Trenholm,  Fort-de-Kock,  Sumatra        ...A, 

38  BAIN,  Hakky  FOSTER,  c  o  U.S.  Geological  Survey,  Washing- 

tun.  D.C.,  U.S.A.    ' '      

39  Bain.  Richard  Donald,  H.M.  Inspector  of  Mines,  Durham 

(Retiring  Vice-President.  M<  ml,  r  of  Council) 

40  Bainbridge,  Emerson,  4,  Whitehall  Court,  Loudon,  S.  W. 

41  Bainbridoe,  Emerson    Muschamp,   Ashbridge,    Sutton-in- 

Ashfield,  Notts  

42  Baldwin,  Ivo  William,  Oakleigh,  Ruardean,  Gloucester- 

shire     ...         ..  ...         ...  ...     '    ... 

43  Banks.  Thomas,  60,  King  Street,  Manchester.     Transactions 

sent  to  17,  Park  Avenue,  Eccles,  near  Manchester 

44  Barber,     George     Marriott,     Minas     de     Huinac,    c  de 

Caceres  Hermanos,  Recuay,  Peru  ... 

45  Barnard,  Robert,  Bhalgora,  Jharia  P.O.,   E.I.   Railway, 

Bengal,  India  ... 

46  Barrass,  Matthew,  Wheatley  Hill  Collierj*  Office,  Thorn- 

ley,  R.S.O.,  Co.  Durham      

47  Barrett,  Charles  Rollo,  Whitehill  Hall,  Chester-le-Street 


4S   Barrow,  William,  Seaton  Burn  Colliery,  Dudley,    R.S.O., 

Northumberland 
49*Bartholomew,    Charles   William,   Blakesley   Hall,    near 

Towcester,  Xorthants 

50  Barton,  Henrv,  Central  Bank  Chambers,  Leeds 

51  Bates,  Matthew  John,  Highbury,  Stocksfield-upon-Tyne 

52  Bates,  Sidney,  The  Grange,   Prudhoe-upon-Tyne 

53  Bates,   Thomas  L.,   Station  Street,  Waratah,  New  South 

Wales 

54  Bateson,   W'alter   Remington,   Mina   de   San   Domingos, 

Mertola,  Portugal 

55  Batey,  John,  St.  Edmunds,  Coleford,  Bath   ... 

56  Batey,    John    Wright,   8,    The  Terrace,  Ovingham-upon- 

Tyne,  Northumberland 

57  Bawden,  James  Barnet,  c/o  The  Ooregum  Gold   Mining 

Company   of   India,    Limited,  Ooregaum,  Province   of 
Mysore,  India 
5S  Bayldon.  Daniel  Henrv,  Broad  Street  House,  London,  E.C. 

59  Bayliss,  Ernest  John,  No.  12,  Castello,  Madrid,  Spain  ... 

60  Beard,     James     Thom,     640,     Clay     Avenue,     Scranton, 

Pennsylvania,  U.S.A. 

61  Bell,  Joseph   Fenwick,  Harraton,   Chester-le-Street,   Co. 

Durham  


Aug. 

4, 

1877 

April  28, 

1900 

Dec. 

11, 

1S97 

s 

Feb. 

9, 

!SS4 

A 

Aug. 

1, 

1891 

M 

Dec. 

s, 

1900 

s. 

Nov. 

7, 

1S74 

M 

Aug. 

7, 

1880 

M 

Dec. 

11, 

1886 

Feb. 

8, 

1902 

Dec. 

4, 

1875 

Oct. 

13, 

1 900 

Feb. 

11, 

1905 

A. 

Feb. 

8, 

1S90 

M 

June 

8, 

1895 

Feb. 

12, 

189S 

Fel). 

11, 

1905 

Dec. 

5, 

1868 

Feb. 

9, 

1901 

Dec. 

11. 

1897 

Feb. 

8, 

1890 

April 

13, 

1901 

Feb. 

14, 

1903 

April  12, 

1902 

1904 

1902 
1S97 

1870 
1900 
1904 

185S 


1902 


1900 
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62  Bell,  Reginald,  The  Equitable  Coal  Company,   Limited, 

Barakar,  E.I.R.,  Bengal,  India 

63  Bell,  Walter,  c  o  Pyman,  Bell  and  Company,  Hull 

64  Bell,  William  Ralph,  Wearmouth  Colliery,  Sunderland 

65  Bennett.  Alfred  Henry,  Bedminster,  Easton,  Kingswood 

and    Parkfield    Collieries,    Limited.    Easton    Colliery.  A. 
Bristol ... 

66  Bennett,  Henry,  Rio  Tinto  Mines,  Huelva,  Spain... 

67  Benson,  Thomas  Walter,  24,  Grey  Street,  Newcastle-upon- 

Tyne  (President,  Member  of  Council) 

68  Berkley,  Cuthbert,  Highfield  House,  Durham 

69  Berkley,    Frederick,    Hamsterley    Colliery,    Ebchester,  A. 

R.S  0.,  Co.  Durham 

70  Berkley,    Richard    William.     Marley    Hill,    Swalwell, 

R.S.O.,  Co.  Durham  A. 

71  Bibby,  John,  Harrietville,  Victoria,  Australia 

72  Bigg- Wither,  Harris,  The  Mount,  Gathurst,  near  Wigan, 

Lancashire 

73  Bigge,  Denys  Leighton  Selby,  27,    Mosley  Street,  New- 

castle-upon-Tyne 

74  Bigland,   Hubert  Hai.lam,   The  Stones,  Whitley,  R.S.O., 

Northumberland 

75  Bigland,  John,  Henknowle,  Bishop  Auckland 

76  Binks,   John   Charles,  Desford  Coal  Company,  Limited. 

Bagworth,  near  Leicester     ... 

77  Blackburn,    William    Stevenson.    Astley.    Woodlesford, 

near  Leeds 

78  Blackett,    William    Cuthbert,  Acorn    Close,    Sacriston, 

Durham  (Retiring  Vice-President,  Member  of  Council)  A. 

79  Blaiklock,  Thomas  Henderson,  Manor  House,  Ferryhill 

Village,  Ferryhill,  Co.  Durham 

50  Blakemore,  William,  Nelson,  British  Columbia    ... 

51  Bolam,    Philip,    4,    St.    Cuthbert's    Terrace,  Dean    Bank, 

Ferryhill  

82  Bonniwell,    Percival     Ormond,    Cardeeth,     32,    Rylett 

Crescent,  Ravenscourt  Park,  London,  W. 

83  Borlase,  William    Henry.  Greenside  Lodge,  Glenridding, 

near  Penrith    ... 

84  Bowler,  Louis  P.,  41,  Linden  Gardens,  Bayswater,  London 

85  Bowles,  Joseph  George  ...         ...         

86  Bowman,    Francis,    Ouston    Colliery    Office,     Chester-le- 

Street,  Co.  Durham  ... 
87*Bracken,    Thomas    Wilson,  40,   Grey    Street,   Newcastle- 
upon-Tyne 

58  Bradford,  George,  Milbanke,  Darlington     ... 

59  Braidford.     William,    Jun. ,    South  Garesfield  Colliery, 

Lintz  Green.  R.S.O.,  Co.  Durham 
9  "i  Bramwell,  Hugh,  Great  Western  Colliery,  near  Pontypridd, 

Glamorganshire  ...         ...         ...  A 


Date  of  Election 
and  of  Transfer. 


s. 

M. 
A. 

M. 

M. 

M. 


Dec.  13,  1902 

Oct.  S,  1889 

Feb.  10,  1894 

Oct.  13,  1894 

Dec.  12,  1903 

April  10,  1886 
June  8,  1889 
Dec.     9,  1899 

Aug.  2.  L866 
Aug.  21,  1852 
Dec.  9,  1S82 
June  8,  1S89 
Feb.  14.  1874 
Aug.  7,  1880 
June  8,  1889 
April    9,  1904 

Jan.    19,  1S95 

June  10,  1903 

Dec.  14,  1901 
June     3,  1857 

April  28,  1900 

Dec.  10,  1887 
Nov.  4,  1876 
Aug.  1,  1885 
June     8,  1S89 


April  13,  1901 
Oct.    12,  1895 
12,  1891 
3,  1895 


Dec. 

Aug 


No. 


M. 
M 
Apartado,  A.M 
M. 


91  Braschi,    Victor    Manuel,    Cadena 

830,  City  of  Mexico,  Mexico 

92  Brfvkfll.  John  E.,  8,  Rectory  Chambers,  Church  Street, 

Chelsea,  London,  S.W. 

93  Breakell,  Thomas,  Brassington    Hall,    Wirksworth,  near 

Derby    ... 

94  Brent,  Charles,  Rat  Portage,  Ontario.  Canada 
95*Brinell,  Johan  August,  Jernkontoret,  Stockholm.  Sweden 
96  Britten,  Thomas  Johnson,  P.O.   Box  494,  Johannesburg, 

Transvaal         


Dec.    12,  1903 

Aug.     4.  Is04 

Aug.    1,  1903 

Oct.    12,  1901 

.  June    8,  1895 

.  Feb.    13,  1904 

Oct.  14,  1899 
Oct.    11,  1890 

June  14,  1902 
Oct.  4,  1879 
Aug.  6,  1887 
Aug.  3,  1889 
Feb.  12,  1S98 
Aug.    6,  1898 

April  25,  1896 

Feb.  11,  1893 
Dec.  12,  1903 
June    9,  1900 

June  21,  1894 
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97  Broad,  Wallace,  c  o  Jno.  Birch  and  Company,  Limited,  3, 

London  Wall  Buildings.  London,  E.C.     ... 

9S  Bkomi.y.  Alfred  Hammond,  c/o  A.  J.  Kappele,  537, 
Hastings  Street,  Vancouver,  British  Columbia.  Trans- 
actions, etc.,  sent  to  c  o  Miss  Buss,  2,  Riverview  Villas. 
Upper  Kant  Road,  Maidstone,  Kent 

99  BROOME,  George  Herbert,  Frank,  Alberta,  N.  \Y.  Terri- 
tories, Canada 
I00*Brouc,h,   Bennett   Hooper,  28,  Victoria  Street,   London. 
S.W 

101    BrOUGH,  Thomas,  New   Seaham  Colliery,  Sunderland 


10-2  Brown,     Douglas    PHILIP,     Whitehouse,     Northallerton, 
Yorkshire 

103  Brown,  Jethro  Loncridge,  Tudhoe  Colliery,  Spennymoor 

104  Brown,  Mvles,  6,  Tohn  Street,  Barnard  Castle,  Co.  Durham 

105  Brown,    Martin  Walton,   10,  Lambton  Road,  Newcastle- 

upon-Tyne  (Secretary,  Member  of  Council) 

106  Brown,  Richard  Henry,  32,  Kent  Street,  Halifax,  Nova 

Scotia,  Canada 

107  Brown,  Robert  Ooghton,    Elswick  Collieries,  Newcastle- 

upon-Tyne        ...         ...         ...         

108  Brown,     Thomas    Forster,     Springfort,     Stoke     Bishop, 

Bristol  ... 

109  Brown,  W.  Forster,  Cefn  Coed,    Malpas,  near  Newport, 

Monmouthshire  ...         ...         ...         ...    - 

110  Bruce,  John,  Port  Mulgrave,   Hinderwell,   R.S.O.,   York- 

shire 

111  Bryham,  \Yilliam,  Bank  House,  Wigan        

112  Buckle,  Christopher  Ernest,  37,  Kent  Road,  Southsea  ... 

113  Bull,  Henry  Matthews,  Bengal  Coal  Company,  Limited. 

Rayhara,  E.  I.  Railway,  Palaman  District,  India 

114  Bulman,  Edward  Hemsley,  The  North  Bandfontein  Gold 

Mining  Company,  Randfontein,  Transvaal 

115  Bulman,    Harrison    Francis,    Leazes    Hall,    Bumopfield, 

R.S.O.,  Co.  Durham 

116  Bunning,    Charles    Ziethen,    c/o    The    British    Consular 

Agent,  Pandemia,  Constantinople,  Turkey 

1I7*Burls,    Herbert    Thomas,    11,    Foulis    Terrace,    Onslow 

Gardens,  London,  S.W. 
118*BURN,  Frank  Hawthorn,  West  Stanley  Colliery,  Stanley, 

R.S.O.,  Co.  Durham 

119  Burne,  Cecil  Alfred,  Ranelagh  Cottage,  High  Wycombe 

120  Burnett.  Cuthbert,  Grange  Iron  Works,  Durham 
121*Burns,  David,  Vallum  View,  Burgh  Road,  Carlisle 

122  Borrows,    John    Seacome,   Green    Hall,    Atherton,    near 

Manchester 

123  Burton,    Joseph    James,    Rosecroft,    Nunthorpe,    R.S.O., 

Yorkshire 

124  Butt,  Thomas  Philip  Edward,  Bandfontein  Estates,  Rand- 

fontein, Transvaal     ... 

125  Bitters.  Charles,  220,  Crocker  Building,    San  Francisco, 

California,  U.S.A.     ...         

126  Cameron.  Ian,   The  Tharsis  Sulphur  and  Copper  Company. 

Limited,  136,  West  George  Street,  Glasgow 

127  Campbell,    Henry     Hunter,    444,     Produce     Exchange, 

Manchester 


Date  of  Election 
and  ot'  Transfer 


April  28,  1900 


Nov.  24,  1S94 

Oct.   9,  1S97 

A.M.  Dec.  10,  18S7 

M.  June  S,  1889 

S.  Feb.   1,  1873 

A.M.  Aug.  2,  1879 

M.  June  8,  18S9 

June  11,  1898 

Aug.  3,  1901 

June  8,  1901 

S.  Oct.   7.  1871 

M.  Aug.  3,  1S78 

Feb.  9,  1901 
S.  Oct.  8,  1892 
A.  Aug.  3,  1895 
M.  Oct.  12,  1901 

Aug.  1,  1S61 

S.  Aug.  6,  1SS7 

M.  Aug.  5,  1893 

S.  Feb.  14,  1874 

A.M.  Aug.  7,  1880 

M.  June  8,  1889 

Dec.  8,  1900 

Feb.  10,  1900 

April  9,  1904 

Feb.  1 3,  1892 

S.  May  2,  1874 

A.M.  Aug.  6,  1881 

M.  June  8,  1889 

S.  Dec.  6,  1873 

A.M.  Aug.  5,  1882 

M.  Oct.  8,  1887 

.  Feb.  9,  1889 

S.  Feb.  9,  1889 

A.  Aug.  4,  1S94 

M.  Aug.  3,  1895 

S.  Aug.  4,  1894 

M.  Aug.  3,  1901 

June  8,  1895 

May  5,  1S77 

S.  Oct.  11,  1873 

M.  Aug.  4,  1877 

April  12,  1902 

Dec.  11,  1897 

Feb.  10,  1894 


Aug.  4.  1894 
Jan.  19,  1S95 
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Date  of  Election 
and  of  Transfer. 

1894 
1901 
1903 

1902 


128  Campbell- Johnston,  Ronald  C. ,  Nelson,  British  Columbia  Nov.  24 

129  Carey,  Gaspard  Robert  de  Missenden,  Nile  Valley  Block 

E  Company,  Limited,  Haifa,  Sudan,  Egypt         ...  ...  Oct.    12 

130  Carey,  Joseph  MacLeod,  H.M.  Inspector  of  Mines,  I  horn- 

lea,  Liberton,  Edinburgh     ...         ...         ...         ...         ...  April    4 

131  Carnegie,    Alfred    Quintin,    31,    Manor    House    Road, 

Newcastle-upon-Tyne  ...  ...         ...         ...  Oct.    11 

132  Carnes,     Charles     Spearman.     Howlish     Hall,      Bishop 

Auckland  {Member  of  Council)        ...  ...  ...  ...  Aug.     1 

133  Carroll,  James,  Charters  Towers,  Queensland,  Australia  Dec.    10 

134  Casebourne,  Ward  J.,  9,  Meldon  Terrace,  Heaton,  New- 

castle-upon-Tyne       ...         ...         ...         ...  Dec.    10 

135  Chalmers,    John   Alexander,   c/o  J.    S.    Sheldrick,    96, 

Gresham  House,  Old  Broad  Street,  London,  E.G.         ...  Dec.      9 

136  Chambers,  Arthur  Leo,  P.O.  Box  83,,   Gwelo,  Rhodesia, 

South  Africa    ...  Feb.     8 

137  Chambers,      J.      S.,     5,     Jorkovskaja,     St.      Petersburg, 

Russia  ...         ...         ...         ...         ...         ...         ...         ...  Oct.    10 

138  Chambers,  R.  E.,  The  Nova  Scotia  Steel  Company,  Limited, 

Bell  Island,  Newfoundland  ...         ...         ...         ...  June    9 

139  Champneys,     Arthur     Thornton,      Tananarive,     Mada- 

gascar ...         ...         ...         ...  Oct.     14 

140  Channing,    J.    Parke,    11,    Broadway,   New   York    City, 

U.S.  A April25 

141  Chapman,  Herbert  Wright,   Tower  Hill,   Middleton  St. 

George,  R.S.O.,  Co.  Durham  ...         ...         ...         ...  Dec     13 

142*Chappel,    Walter    Richard    Haighton,    Ipok,     Perak, 

Federated  Malay  States        ...         ...         ...         Feb.   14 

143  Charleton.  Arthur  George,  5,  Avonmore  Road,  Kensing- 

ton, London,  W. 

144  Charlton,  William,  Guisbi*ough,  Yorkshire  

145  Charlton,  William,  10,  Tynedale  Terrace,  Hexham 

146  Charlton,  William  John,  Ashington  Colliery,  Morpeth, 

Northumberland         ...  ...  

147  Cheesman,   Edward    Taylor,  Claravale   Colliery,   Ryton- 

upon-Tyne 

148  Cheesman,  Herbert,  Hartlepool 

149  Cheesman,  Isaac  Taylor,  Throckley  Colliery,  Newburn, 

R.S.O.,  Northumberland      ..."  Feb.      1 

150  Cheesman,  Nicholas,  Throckley  Colliery,  Newburn,  R.S.O., 

Northumberland        ...         ...         ...         ...         ...         ...  Dec.      8 

151  Chester,  Edward  Uescou,   20,  Copthall  Avenue,  London, 

E.d Aug.     3 

152  Chicken,  Bourn  Russell,  42,  Sunbury  Avenue,  Jesmond, 

Newcastle-upon-Tyne 

153  Childe,  Henry  Slade,  59,  Westgate,  Wakefield     

154  Claghorn,    Clarence     R.,     Northwestern    Improvement 

Company,     Headquarters     Building,     Tacoma,     Wash- 
ington, U.S.A.  

155  Clark,  Henry,  Inglenook,  Norton,  Stockton-upon-Tees  ... 

156  Clark,  Robert,  Hillside,  Hednesford,  Staffordshire 

157  Clark,   Robert   Blenkinsop,  Springwell   Colliery.  Gates- 

head-upon-Tyne 

158  Clark,  William,  Cranbury  Lodge,  Park  Lane,  Wigan 

159  Clark,  William  Henry,  Burton  House,  Grange-over-Sands, 

Lancashire 

160  Claudet,    Arthur   Crozier,    6    and   7,    Coleman    Street. 

London,  E.C. 

161  Clifford,  William,  Jeanette,  Pennsylvania,  U.S.A. 

162  Clotjgh,  James,  Bomarsund  House,  Bomarsund,  Bedliugton, 

R.S.O. ,  Northumberland 

163  Clough,  Ralph     


Aug. 
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1892 
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1898 
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8, 

1893 
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25, 

1896 

A.  Aug. 
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6,' 

1892 
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6, 
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1904 

1893 
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1900 
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1896 
1902 
1903 


1873 
1900 
1901 


Dec. 

12. 

1903 

A.M 

Feb. 

12, 

18S7 

M. 

Aug. 
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1889 

Aug. 

5, 

1899 
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1899 

Feb. 
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1896 
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1873 

M. 

Aug. 

4, 

1877 
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10, 

1898 

April 
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1900 

Aug. 

3, 

1895 

Feb. 

9, 

1895 

s. 

April 
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is::: 

A.  M. 

Aug. 

3, 

1878 

M. 

June 

s, 

1889 

Feb. 

14. 

1903 
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164  Cochrane.  Brodie,  Low  Gosforth  House,  Newcastle-upon- 

Tyne     

L65  Colley,  John,  Indwe  Railway.  Collieries  and  Land  Com- 
pany, Limited,  P.O.  Box  4,  Indwe,  Cape  Colony,  South 
Africa    ...         

166*Collins,  Hugh  Brown,  Auchinbothie,  Kilmalcolm.  R.S.O., 
Renfrewshire 

167  Collins,  Victor  Buyers,  Lewis  Street,  Islington,  via  New- 
castle. New  South  Wales      

165  Colqi  iioiN.  T.  Grant 

160  OOMMANS,    ROBERT  Edden,  6,  Queen  Street  Place,  London, 

E.C 

170  Comstock,    Theo.    B. ,    Prescott    Development    Syndicate, 

Limited,  535,  Stimson  Block,  Los  Angeles,  California 
U.S.A 

171  Cook.    Joseph.     Washington     Iron     Works,     Washington. 

R.S.O.,  Co.   Durham  ...         

172  Cook,  Joseph,  Jun..  Washington  Iron  Works,  Washington, 

R.S.O.,  Co.  Durham  

173  Cook,  James  Falshaw,  Washington  Iron  Works,  Washing- 

ton, R.S.O.,  Co.  Durham     

174  Cook,  John  Watson.  Binchester  Hall,  Bishop  Auckland... 

175  Cooke,    Henry   Moore    Annesley,    The   Ooregum    Gold 

Mining  Company  of  India,  Limited,  Oorgaum,  Province 
of  Mysore,  India 

176  Corbett,  Vincent,  Blackett  Colliery,  Haltwhistle 


Date  of  Election 
and  of  Transfer. 


Dec.     6,  1S66 

Feb.     9,  1901 

April  14, 1894 

June  11,  1904 
Dec.    14,  1898 

Nov.  24,  1894 

Feb.  13,  1897 

May     8,  1869 

Oct.      9,  1897 

Feb.    12,  1S98 
Oct.     14,  1893 


A. 
M. 


177  Corbett,  Vincent  Charles    Stuart   Wortley,    Chilton 

Moor,  Fence  Houses  ... 

178  Corlett,  George  Stephen.  Wigan       

179  Corning,   Christopher   Robert,   36,    Wall    Street,   New 

York  City,  U.S.A 

180  Coste,    Eucene,  34,   Madison  Avenue,    Toronto,    Ontario, 

Canada  .. 

181  Coulson.    Frank.    Sherburn,    Durham    (Vice-President,       S. 

Member  of  Council)   ...         ...  •■         ...         ...         ••■       M. 

182  Coulthard.  Francis,  c/'o  Pure  Salt,  Limited,  Remolinos, 

por  Pedrola,  Zaragoza,  Espana 

183  Coulthard,  John,  Brunnerton,  Greymouth,  New  Zealand 

184  Cowper-Coles,    Sherard    Osborn,    Grosvenor    Mansions, 

Victoria  Street,  Westminster,   London,  S.W 

185  Cox.  John  H.,  10.  St.  George's  Square.  Sunderland  ... 

186  Craster,  Walter  Spencer,  P.O.  Box  216,  Kopje,  Salis- 

bury, Rhodesia,  South  Africa 

187  Craven,  Robert  Henry,  The  Libiola  Copper  Mini.g  Com-     . 

pany,  Limited,  Sestri  Levante,  Italy 

188  Crawford,  James  Mill,  Fairlawn,  Leasingthorne,  Bishop 

Auckland         ...         

189  Crofton,  Charles,  17,  Albany  Gardens,  Whitley,  R.S.O., 

Northumberland 

190  Crone,  Charles  Herbert,  Croft  View,  Killingworth,  near 

Newcastle-upon-Tyne 

191  Crookston,  Andrew  White,  188,  St.  Vincent  Street,  Glas- 

gow 

192  Crosby,    Arthur,    Douglas    Colliery,   Limited,  Balmoral,  A.M. 

Transvaal         •••         •■•         ■••       M. 

193  Cross,  William  Haslam,  77,  King  Street,  Manchester     ... 

194  Crottdace,  Thomas,  Lambton  Lodge,  Lambton,  Newcastle. 

New  South  Wales 

195  Cruz  y  Diaz,  Emii.jano  de  la,  Malasaria,  3,  Madrid,  Spain 

196  Currie,     Walter,    P.O.    Box    220,    Bulawayo,    Rhodesia, 

South  Africa    ... 

197  Curry,  Michael,  Cornsay  Colliery,  Durham  

198  Cutten,  William  Henry,  c/o  Rio  San  Juan  De  Oro  Com- 

pany, Tupiza,  South  Bolivia  


Dec.  12,  1896 
June  11,  1898 
Feb.  13,  1904 

Sept.  3,  1870 
Dec.    12,  1891 

June  14,  1902 

June  9,  1900 
Aug.  1,  1868 
Aug.  2,  1873 

June  8,  1889 
April  8,  1899 

Dec.  9,  1899 
Feb.  6,  1875 

Dec.  8,  1900 

Feb.  11,  1905 

Feb.  14,  1903 

Oct.  11,  1902 

Oct.  14,  1899 

Dec.  14,  1895 
Aug.  7,  1897 
April  12,  1902 
Feb.  8,  1902 

Nov.  6,  1862 
June  14,  1902 

April  25.  1896 
Aug.  6,  1898 

Aug.  5,  1899 


LIST    OF    MEMBERS. 


199  Daggab,  Henry  James 

200  Daglish,  John.   Rothley  Crag,  Cambo,  R.S.O.,  Northum- 

berland (Past-President,  Member  of  Council)   ... 

201  Daglish,   William   Charlton,    Littleburn   Colliery,    near 

Durham 

202  Dakers,  William  ROBSoy  Tudhoe  Colliery,  Spennymoor,  A.M. 

Durham...         ...         ...         ...         ...         ...         ...         ...      M. 

203  Dale,  Sir  David.  Bart. .  West  Lodge,  Darlington 

204  Dan,    Takuma,   Mitsui   Mining   Company,    1,   Suruga-cho, 

Nihonbashi-ku,  Tokyo,  Japan 

205  Daniel,  Peter  Francis,  Greymouth,  New  Zealand 

206  Danes.  Andrew,  Glendale,  Xormandien,  Post  Newcastle, 

Natal,  South  Africa  

207  Darby,  John  Henry,  Pen  y  Garth,  Brymbo,  Denbighshire 

208  Darling.  Fen  wick.  Eldon  Colliery.  Eldon,  Bishop  Auckland 

209  Darlington.  James.  Black   Park  Colliery.  Ruabon.  North        S. 

Wales M 

210  Davey,  George,  34,  Carlton  Vale,  Maida  Vale,  London,  W. 

211  Dayies,  David,  Cowell  House,  Llanelly,  South  Wales 

212  Davies,    Richard    Stanley,    Trynant    Hall,   Llanhilleth, 

Monmouthshire 

213  Davies,  Thomas  William,  P.O.  Box  5207,  Johannesburg, 

Transvaal 

214  Davies,  William  Stephen,  The  Poplars,  Mountain  Ash    .. 

215  Davis,  Charles  Henry,  99,  Cedar  Sti-eet.  New  York  City, 

U.S.  A 

216  Davis.  Kenneth.  Bebside  Colliery.  Northumberland 

217  Daw,     Albert     William,     11,    Queen    Victoria    Street, 

London,  E.C.    .. 

218  Daw,     John,     Jun.,     4,     Gunnersbury     Avenue,     Ealing, 

London,  W. 

219  Dean,  John,  The  Wigan  Coal  and  Iron  Company,  Limited, 

Wigan,  Lancashire    ... 

220  Dees,  James  Gibson,  Floraville.  Whitehaven  

221  Dees,  Robert  Richardson,  Newcastle-upon-Tyne 

222  Denny,    George  A.,    General  Mining    and    Finance    Cor- 

poration,   Limited,    Marshall    Square,    Johannesburg, 
Transvaal 

223  Dickinson,  Arthur,  Warham  Road,  South  Croydon,  Surrey 

224  Dietzsch,   Ferdinand,   652-655,  Salisbury  House,  London 

Wall,  London,  E.C.   ...  

225*Dingwall,   William  Burliston-Abigail,  Apartado,   113, 
Matehuala,  San  Luis  Potosi,  Mexico 

226  Ditmas,  Lieut.  Francis  Ivan  Leslie,  Chindwara,  Central       A. 

Provinces,  India         ...  ...         ...         ...         ...         ...      M. 

227  Dives,  Robert,  Industries  Office,  Acutts  Arcade,  Durban, 

Natal,  South  Africa  ... 

228  Dixon,  Arthur  Edwin,  Hampsons  Collieries,  Waschbank, 

Natal,  South  Africa   .. 

229  Dixon,  David  Watson,  Lumpsey  Mines,  Brotton.  Saltburn- 

by-the-Sea 

230  Dixon,    Jonathan,    Westport    Coal    Company,    Limited, 

Denniston,  New  Zealand 

231  Dixon,   Joseph  Armstrong,  Shilbottle  Colliery,  Lesbury, 

R.S.O.,  Northumberland     

232*Dixon,  James  Stedman,  Fairleigh,  Bothwell,  N.B 

233  Dixon.    Robert,     Sankey    Wire     Mills     and    Ropeworks, 

Warrington 

234  Dixon,  William,  Cleator,  Cumberland  ...         

235  Dobb,    Thomas  Gilbert,  Brick  House,   West  Leigh,  near 

Manchester 

236  Dobbs,  Joseph,  J  arrow  Colliery,  Castlecomer,  Co.  Kilkenny 

237  Dodd.  Benjamin,  Bearpark  Colliery,  near  Durham  {Member       S. 

of  Council)        ...         ...         ...         ...         ...         ...         ...       M. 


XXV 

Date  of  Election 
and  of  Transfer. 

Oct.  12,  1901 
Aug.  21,  1852 


Dec. 
Oct. 
Aug. 
Feb. 


12,  1896 

14.  lss-2 

:;,  1889 

5,  1870 


April  14,  1894 
April  8,  1893 


3,  1901 
9,  1895 

6,  1875 

7.  1874 

4,  1877 
June  10,  1893 
Dec.  9,  1899 


Aug. 
Feb. 
Nov. 
Nov. 
Aug. 


June  11,  1904 

Aug.  2,  1902 
Feb.  14,  1903 

Oct.  13,  1900 
April  13,  1889 

June  12,  1897 

Dec.  14,  1895 

Feb.  13,  1904 
Oct.  13,  1883 
Oct.   7.  1871 


Dec.  8,  1894 
April  14,  1894 

Aug.  5,  1899 

Aug.  4,  1900 
June  11,  1898 
June  14,  1902 

Feb.  8,  1902 

Dec.  12,  1903 

Nov.  2,  1872 

Oct.  13,  1894 

Dec.  14,  1901 

Aug.  3,  1S78 

June  5,  1S75 
April  10,  1897 

Dec.  S,  1894 
April  14,  1894 
May  3,  1866 
Aug.  1,  1S6S 


WV1 


LIST    OF    MKMIiKKS 


238    Dodd,  Michael,  Rand  Club,  Johannesburg,  Transvaal 


239   DoiSE,  Sosthenes,  C  baton  (Seine-et-Oise),  France   ... 
24  i   Donkin,  W..  Vaal  Cottage,  Vereeniging  Estates,  Vereenu 
in-'.  Transvaal  .  . 

•241  Donohoe,    Charles    Manning,  28,  Johnson   Street,    Lynn, 

Massachusetts,  U.S.A. 
242  Dormand,  Ralph  Brown,  Gambois  House,  Cambois,  Blyth 

24::  Douglas,    Arthur    Stanley,    Deanhurst,    Ferryhill,    Co. 

Durham 

244  Douglas,  Charles    Prattman,   Thornbeck    Hill,    Carmel 

Road,  Darlington 

245  Douglas,     James,    99,    .John    Street,    New     York     City, 

U.S.A.  

246  Douglas,  Maithew  Eeceels,  Usworth  Colliery,  Washing- 

ton. R.S.O.,Co.  Durham  [Member  of  Council)     ... 

•247  Douglas,  Thomas,  The  Garth,  Darlington  (Past-President, 
Member  of  Council)    ...        ...  .  . 

2  (s  Dotle,  Patrick,  Indian  Engineering,  7,  (Government  Place, 
Calcutta.  India.  Transactions  sent  to  c  o  F.  E.  Robert- 
-oii.  S.  (Great  (George  Street,  Westminster,  London, 
S.W 

'249  Draper,  William,  Silksworth  Colliery,  Sunderland 


S. 

A.\l 

M. 

S. 

A.M. 

M 


A.M. 
M 


AM. 
M. 
A. 
M. 


Date  of  Election 
and  of  Transfer. 

Dec.  4,  1875 

Aug.  7,  1880 

June  8,  1889 

June  14,  1902 

Sept.  2,  1876 

Aug.  1,  1885 

June  8,  1889 

Dec.  12,  1903 
Dec.  9,  1893 
Aug.  3,  1901 

Feb. 13,  1904 

March  6,  1869 

Oct.  14,  1899 
Aug.  2,  1879 
Aug.  3,  18S9 

Aug.  21,  1852 


March  1,  1879 
Aug.  3,  18S9 
Dec.  14,  1889 
Dec.    12,  1903 


•250  Eastlake,   Arthur     William.    Grosmont,   Palace    Road, 

Streatham  Hill,  London,  S.W June  11.  1S92 

251  ECHLIN,  EDWARD,  co  George  Gordan   and  Company,   Ran- 

goon, Burma   ...  Dec.    14,  1901 

252  Ede,  Henry  Edward,  "251,  School  Road,  Sheffield  ...  July  14,  1896 
•253  Eden,  C.  H.,  Penallt,  Sketty.  R.S.O.,  (Glamorganshire  June  14,  1890 
•254   Edwards,  Howard.  Maindy  Pit,  Ocean  Coal  Company,  Ton 

Pentre,  South  Wales     '        Feb.     9,1895 

255  Edwards,  Herbert  Francis,  104,  Stanwell  Road,  Penarth, 

Glamorganshire  Oct.    12,  1901 

256  Eliet.     Francis     Constant    Andre    Benoni     Elie    dh, 

(  ontroleur  des  Mines,  Ambolaroa,  Province  de  Fiaran-     • 

antsoa,  Madagascar  ...  ...  ■-  ...         ...  Aug.    3,  1901 

257  Ellis,  W.  R.,  Wigan  ...  June    1,  1878 

258  Ei  sdon,  Robert  William  Barrow.  Alton  Cottage,  Gibson 

Hill,  Upper  Norwood,  London,  S.  E April  13,  1901 

259  Eltringhah,  George,  Eltringham  Colliery,  Prudhoe-upon-       A.  Dec.     8,  1894 

Tvne,  R.S.O M.Aug.     2,1902 

260  Klwen.    Thomas  Lee,  Brandon  Colliery,  Durham     ...  Oct.    13,1888 

261  Embleton,  Henry  Cawood.  Central  Bank  Chambers,  Leeds  April  14,  1894 

262  Engel,  Konrad  Krnst  Richard,  Friedrichstrasse,  2,  Essen 

Ruhr,  Germany  April  28,  1 900 

263  English.  John,  Broomfield,  Chopwell,  Ebchester,  R.S.O., 

Co.  Durham Dec.     9,  1899 

264  Epton,     William      Martin,     Government     Inspector    of 

Machinery,    Mines    Department,     Winchester     House, 

Johannesburg,  Transvaal       Oct.    12    1895 

265  ESMARCH,  Cecil  August,   13,  Westgate  Road,  Newcastle- 

upon-Tyne       April    9,  1904 

266  Esuman-Gwtra,  John   Hickman.  Cape  Coast  Castle,  West 

Africa    ...  April   2,  1898 

267  ETHERINGTON,    John,    39a,   King  William   Street,   London 

Bridge,  London,  E.C Dec.     9,  1893 

268  Evans,   (George  Henry,   Breckenridge,  Colorado,  U.S.A.  ; 

and    I Johemian  Club.  San  Francisco.  California,   U.S.A.  June    9,1900 

269  Evans,  Lew  i-.  New  Modderfontein  Gold  Mining  Company, 

Limited,  Mine  Office,  Benoni,  Transvaal Oct.    14,1893 


LIST    OF    MEMBERS. 


270  Eyerard.  John  Breedon,  6,  Millstone  Lane,  Leicester 

271  Fairi.ey.  James,  Oraghead  and  Holmside  Colliery,  Chester- A.M. 

Le-Street  M. 

272  Fangen,  Stener  August,  Kroken  No.  7.  Bergen,  Norway 

273  Fawcett,  Edward    Stoker,  Battle   Hill    House,   Walker.       A. 

Newcastle-upon-Tyne  ...  ...  ...  ■■•       M. 

274  Fellows,    Alfred,    The  Bede  Metal  and  Chemical  Com- 

pany. Limited,  Hebburn,  Newcastle-upon-Tyne 

275  Feltox,  John  Robinson,  West  Stanley  Colliery,  Stanley,        S. 

R.S.O.,  Co.  Durham  *  ...       M. 

276*Fenwick.    Barnabas.  37-  Osborne  Road,  Newcastle-upon- 
Tyne      ...  ^   ... 

277  Fergie,    Charles,    Drummond   Colliery,    Westville,   Nova 

Scotia    ... 

278  Ferguson,     Cornelius,    Walbottle    Colliery,    Scotswood- 

upon-Tyne 

279  Feki.uson.  D..  c/o  James  Ferguson,  140,  Hyndland  Drive,  A.M. 

Kelvinside,  Glasgow  ...  ...  ...  ...  ...       M. 

280  Ferguson,  James,  P.O.  Box  98,  Johannesburg,    Transvaal 

281  Fernau,    John    James    Constant,     59,     Osborne    Road, 

Newcastle-upon-Tyne 

282  Field,  Edwin  Richard,  Daylesford,  Victoria,  Australia   ... 

283  Fieuzet.  Kugkne,  4.  rue  Saint  Blaise,  Bagneres  de  Bigorre, 

Hautes  Pyrenees,  France 

284  Figari,  Alberto,  Apartado,  405,  Lima,  Peru  

285  Fisher,     Edward     Robert,     Blaina     Lodge,     Llandebie,  A.M. 

R.S.O.,  Carmarthenshire      ...  M. 

286  Fisher,    Gathorne    John,    Club    Chambers,    Pontypool, 

Monmouthshire 

287  Fisher,   Henry  Herbert,  Calle  Once  de  Setieir.bre  1912. 

Belgrano,  near  Buenos  Aires,  Argentine  Republic 

288  Fletcher,  Harold,  Rand  Club,  Johannesburg,  Transvaal... 

289  Fletcher,  James,  Stockton  Colliery,  Stockton,  Newcastle, 

New  South  Wales 

290  Fletcher.  Lancelot  Holstock.  Brigham.  Cockermouth    ...  A.M. 

M. 

291  Fletcher,  Leonard  Ralph,  The  Hindles,  Atherton,  near 

Manchester 
292*Fletcher,  Walter,  The  Hollins,  Bolton,  Lancashire 

293  Flint,  John,  Radcliti'e  House,  Acklington,  Northumberland 

294  Ford,    Mark,  Washington  Colliery,  Washington  Station, 

Co.  Durham 

295  Ford,  Stanley   Horace.    P.O.    Box  2056.    Johannesburg, 

Transvaal 

296  Forrest.  John  Charles,  Holly  Bank   Colliery.  Essington. 

Wolverhampton 

297  Forster,  Alfred  Llewellyn,  5,  Haldane  Terrace,  New- 

castle-upon-Tyne 
'298  Forster,    John    Henry     Bacon,    Cramlington     Colliery,        S. 
Northumberland  ...  ...  ...  •••  •••        A. 


299  Forster,  Joseph  William,  New  Kleinfontein  Company, 

P.O.,  Benoni,  Transvaal 

300  Forster.  Richard  Percival,  Mount  Pleasant,  Spennvmoor, 

R.S.O.,  Co.  Durham 

301  Forster.  Thomas  Emerson.   3.  Eldon  Square,    Newcastle- 

upon-Tyne  (Vice-President,  Member  of  Council) 

302  Fox,   George   Charles,    P.O.    Box    1961,    Johannesburg, 

Transvaal 

303  Frecheville,   William,   North   Breach   Manor,   Ewhurst 

Surrey  ... 

304  Fryar,  John   William,  Bettisfield  Colliery,  Bagillt,  SO., 

Flintshire 


s. 

A  M. 

M. 


XXYll 

Date  of  Election 
and  of  Transfer. 

March  6,  1869 

Aug.  7,  1880 
Aug.  3,  18S9 
April  9,  1904 
June  11,  1892 
Aug.     6,  1904 

June  13,  1896 
June  8,  1901 
June  10,  1905 

Aug.     2,  1866 

Dec.     9,  1893 

Feb.  12,  1898 
Dec.  8,  1883 
Aug.  3,  1889 
Dec.  12,  1896 

Dec.  10,  1898 
April  28,  1900 

Dec.  14,  1901 
April  25,  1896 
Aug.  2,  1884 
Aug.  3,  1889 

April  9,  1904 

Oct.  8,  1904 
Feb.  13,  1904 

Dec.  9,  1893 
April  14,  1888 
June  8,  1889 

Aug.  5,  1899 
Dec.  14,  1895 
Jan.  19,  1895 

Aug.  3,  1895 

June  10,  1893 

April  12,  1884 

June  8,  1901 
Nov.  24,  1894 
Aug.  7,  IS97 
Feb.  10,  1900 

Feb.  13,  1904 

Feb.  14,  1903 
Oct.  7,  1876 
Aug.  1,  18S5 
June  S,  18S9 

Feb.  14,  1903 

Feb.  15,  1896 
June  14,  1890 
June  12,  1S97 


\\viii  LIST    OF    MEMBERS. 

Date  of  Election 
and  of  Transfer. 

365  Fryar,  Mark,  Denby  Colliery,  Derby  S.Oct.  7,1876 

A.M.  Aug.  4,  1883 

M.  June  8,  1889 

306  Fkyak.   William,   Inspector  of   Minos,  Brisbane,  Queens- 

land. Australia  April  10,  1897 

307  Fryer,  George  Kellett,  Alston  Eouse,  Crigglestone,  near 

Wakefield        Dec.   14,  1901 

.^0"-;  Fitters,  Thom  vs  Campbell,  Broomhill,  Acklington,  North- 
umberland         Aug.     6,  1904 

309  Galloway,   Thomas    Lindsay.  175,  West  George    Street, 

Glasgow Sept.    2,  1876 

310  Galloway,  William,  Cardiff April 23,  1687 

311  Gallwey,    ARTHUK     Payne,    Rand    Club,    Johannesburg,        S.Oct.      2,1880 

Transvaal  M.  Oct.    10,  1891 

312  i .  vrdixer,   Edgar  Tom,    Hoppyland   House,    Albert    Hill, 

Bishop  Auckland       Dec.     8,1894 

313  Gascon  s  Mikamon,  Antonio,  Carranza,  8,  Madrid,  Spain  Aug.     2,  1902 
:>14  Gibson,    George   Douglas,    Vause   Road,   Durban,   Natal, 

South  Africa ...  Feb.   11,1905 

315  Gibson,  James,  c/o  \V.  E.  Robarts,  Acutts  Arcade,  Durban,  A.M.Dec.     9,  1899 

Natal,  South  Africa M.Feb.    13,1904 

316  Gifford,  Henry  J.,  Minas  de  Passagem,  Ouro  Preto,  Brazil  Oct.    14,  1893 

317  GlLLMAN,  Gistaye,  Aguilas,  Provincia  de  Murcia,  Spain  ...  Aug.    2,  1902 

318  Gipps,  F.G.  de  Visme,  I'irie  Buildings,  Broken  Hill,  New- 

South  Wales    April  25,  1S96 

319  Goodwin,   Robert   Harvey,   Reculvers,   Claremont   Road, 

Seaford,  Sussex  -    ...  Oct.    13,1900 

320  GOODWIN,  William  Lawton,  School  of  Mining,   Kingston, 

Ontario,  Canada  Feb.    11,1899 

321  Gore,  Henry,  Victorian  Gold  Estates,  Limited.  395,  Collins 

Street,  Melbourne,  Victoria,  Australia    ...  April28.   1930 

322  Gough,  George  Henry. The  Bengal  Coal  Company.  Limited, 

Bank    Simila   Colliery,   Charanpur   P.O.,   via   Asansol, 

E.I.R.,  India    .. Aug.    4,1900 

323  Gocldie,    Joseph,    The   Gill,    Bromfield,    Bray  ton,     S.O., 

Cumberland Aug.     5,  1893 

324  Gowland,    Joseph    Edwin,    Luchana    Mining    Company, 

Limited,  Apartado,  45,  Bilbao,  Spain       June  11,  1904 

325  Graham,  Edward,  Jun.,   Bedlington  Colliery,  Bedlington, 

R.S.O.,  Northumberland  Aug.     1,1896 

3°6  Grave,  Percy,  Concepcion  del  Oro,  Estado  de  Zacatecas, 

Mexico Oct.    13,  1900 

327  Greaves,  J.  O.,  Westgate,  Wakefield  Aug.     7,1862 

328  Green,    Edwin   Henry,   P.O.    Box    1978,   Johannesburg, 

Transvaal         Aug.     1,  1903 

329  Green,  Joseph,  Crag  House,  Ferryhill.  Co.  Durham  Dec.    13,  1902 

330  Green,    John    Dampier,    P.O.    Box    340,    Johannesburg,  A  M.  Dec.    14,  1901 

Transvaal  M.  Aug.    2,  1902 

331  GREENER,  George  Alfred,  Annesley  Colliery,  near  Notting- 

ham          Feb.    10,  1900 

332  Greener,  Thomas  Young,  West  Lodge,  Crook,   Darling-  S.  July     2,  1872 

bon  (Vice-President,  Member  of  Council)         ...  A.M.Aug.    2,1879 

M.  June     8,  1889 

333  Greenwell,  Allan,  30  and  31,  Furnival  Street,  Holborn, 

London,  E.C Aug.     4,  1900 

334  Greenwell,  George  Clementson.  Poynton,  near  Stockport        S.  March  6,  1869 

M.  Aug.    3,  1872 

335  Gregorie,  Charles,  19,  Pembroke  Terrace,  Cardiff  ...  Oct.      9,  1897 

336  Gregson,    George   Ernest,    11,   Chapel    Street,    Preston,  A.M.  Dec.     8,1894 

Lancashire        M.Feb.     9,1895 

337  Gresley.    William     Stlkeley,    115,    Radbourne    Street,  A.M.  Oct.      5,  187S 

Derby -  M.Aug.    3,  1889 

338  Grey,    Frederick    William,   Cannon  Street   House,   110, 

Cannon  Street,  London    E.C July  14,  1896 


LIST    OF    .MEMBERS. 


339  Gribben,  Edward,  Harrietville,  Victoria,  Australia 

340  Griffith,    Nathaniel    Mat-rue.    Westminster  Chambers,        S. 

Wrexham         ...         ...  ...         ...         ...  M. 

341  Griffith,    Thomas,    Maes   Gwyn,   C'ymmer,   Porth,   near 

Pontypridd.  Glamorganshire 

342  GRIFFITH,  William,   Waterloo  House,  Aberystwyth.   South 

Wales    .. 
343*Gruxdy,    James,    Roseville,    6,    Middle    Road,    Hastings, 
Calcutta,  India 

344  Gummebson,     James     M.,     35,     Birkbeck     Road,    Acton,  A.M. 

London,  W.  M. 

345  Guthrie.   James    Kenneth,    73,    Cleveland    Road,    North 

Shields 


346  Haddock,  William  Thomas,  The  Dundee  Coal  Company. 

Limited,  Talana,  Xatal,  South  Africa 

347  Haggie.  David    Henry,  Wearmouth  Patent  Rope  Works. 

Sunderland 

348  Haggie,  Peter  Sinclair,  Gateshead-upon-Tyne      

349  Halbaum,  Henry  Wallace  Gregory,  3,  Mitchell  Street, 

Birtley,  R.S.O.,  Co.  Durham  

350  Hall,  Frederick,  Fernleigh,  Highrield.  Workington 

351  Hall,    Johx    Charles,    Shotton   Collierv,    Castle    Eden, 

R.S.O.,  Co.  Durham  ...         ' 

352  Hall,  Joseph  John,  Ashington  Colliery,  Morpeth,  North- 

umberland 

353  Hall  Matthias  Stokoe.  Springwell  Villa.  Bishop  Auckland 

354  Hall,  Tom,  Ryhope  Collierv.  via  sunderland 

355  Hall.  William  Fairbairn.  Haswell  Collierj'.  Haswell.  via 

Sunderland 

356  Hali.as.  George  Henry.  Huyton,  near  Liverpool    .. 

357  Hallimonh.  William   Taseer,  Crown  Deep,  Limited,  P.O. 

Box  1056,  Johannesburg,  Transvaal 
35S   Halse.     Edward,     15,     Clarendon     Road,    Xotting     Hill, 

London,  W.     ... 
359  Hamilton.  Edward.  Rig  Wood.  Saltburn-by-the-Sea 


S. 
A.M. 

M. 


A.M. 
M. 


360*Haxcock,  Henry  Lipson,  Moonta  Mines,  South  Australia 

361  Hancock,    Henry    Richard,    Xalyappa,    Moonta,    South 

Australia 

362  Hann,  Robert,  Jim.,  Grange  Hill,  near  Bishop  Auckland 

363  Hannah,  David,  Brynderwen,  Ferndale,  South  Wales 
3H4  Hake.  Samuel,  Murton  Colliery,  via  Sunderland 

365  Harle,  Peter,  Page  Bank  Colliery,  Co.  Durham      

366  Harle.  Richard.  Browney  Colliery.  Durham 

367  Harle,  Robert  Alfred,  Alma  Cottage,  Campbells   Hill, 

West  Maitland,  New  South  Wales 
36S  Harris,  David,  Elands  Laagte  Collieries,  Limited,  Elands 
Laagte,  Natal,  South  Africa 

369  Harris,   Howard,   P.O.  Box    752,    Durban,    Xatal,    South 

Africa 

370  Harris.  William  Scorer,  Kibblesworth.  Gateshead-upon- 

Tyne  

371  Harrison,    Charles   Augustus,    North   Eastern    Railway, 

Xewcastle-upon-Tyne 

372  Harrison,  George  Brabbox.  Swinton,  near  Manchester   ... 

373  Harrison.  William  B..  Brounhills  Collieries,  near  Walsall 

374  Hartley,  Richard,  46,  Lowther  Street,  Whitehaven 


S. 
A.M. 

M 


A.M. 
M. 

A.M. 
M. 

A.M. 
M. 


Date  of  Election 
and  of  Transfer. 

April  9,  1904 
Nov.  24,  1894 
Feb.  II,  ls99 

April  9,  1904 

Dec.  9,  1S93 

June  13,  1896 
June  10,  1899 
Dec.  12,  1903 

Aug.  3,  18S9 

Oct.  7,  1876 
Aug.  1,  1885 
June  8,  1889 

March  4.  1876 
April  14,  1883 
Aug.  3,  1889 

April  8,  1899 
Oct.  14.  L893 
Dec.  14,  1889 
Aug.  3,  1895 

Dec.  10,  1904 
Feb.  14,  1874 
•June  8,  1889 

May  13,  1S58 
Oct.  7,  1876 
Aug.  4,  1S83 
June  8,  1889 


A. 

M. 

A.M. 

M. 


Dec.  14, 
June  13, 
Aug.  3, 
Nov.  1, 

Aug.  2, 
June  S, 
Dec.  14, 
Aug.  4. 
Nov.  24, 
Oct.  14, 
Feb.  9, 
Aug.  2, 
Aug.  1, 
Oct,  8, 
April  7, 
April  14, 
Oct.  12, 
June  12, 
April  13, 


1S89 
18S5 
1889 
1873 
1S79 
18S9 
1895 
1894 
1894 
1895 
1895 
1S79 
1891 
1892 
1S77 
1894 
1901 
1897 
1901 


S, 

A.M. 

M. 


Aug.  7,  1897 

.  Feb.  14,  1874 

.  Aug.  7,  1880 

June  S,  1889 

June  21,  1894 

Aug.  6.  1892 
April     6,1867 

Aug.  1,  1903 
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375  Haselden,  Arthur,  Linares,  Provincia  de  Jaen,  Spain     ...  A 

370  Haselden,   Eugene  Kinnaird,  Jardines  No.  3,  La  Caro- A. 

Una,  Provincia  de  Jaen,  Spain 
::7T   Hawker,    Edward    William,   Alma  Chambers,    McHenry 

Street.  Adelaide,  South  Australia  .. 
37S  Hawkins,  Thou  \s  Spear,  Millpond  House,  Hayle,  Cornwall 

379  Bay,  James,  Jun.,  Widdriugton  Colliery,  Acklington 

380  Hedley,  Arthur  Morton,  Blaydon  Burn,  Blaydon-upon- 

Tvne 

381  Hedley,  Septimus  H..  Langholme,  Roker,  Sunderland 


382  Hedley,  William,  Eighton  Lodge,  Low  Fell,  Gateshead- 

upon-Tyne 
3S3  Heinze,  F.  Aug.,  Trail,  British  Columbia      

384  Henderson.  Charles,  Cowpen  Colliery,  Blyth,  Northum- 

berland ...         ...         

385  Hendy.  John  Cary  Baker.  Etherley,  via  Darlington 

386  Henriksen,   Gudbrand,   Inspector  of    Mines,   Niels  Juels 

Gade,  44,  Christiania,  Norway 

387  Herrmann,   Henry  J.   A.,  Las   Minas  de  Tyro  y  Sidon, 

Silleda,  Provincia  de  Pontevedra,  Spain... 

388  Heslop,     Christopher.     Woodside.     Marske    Mill    Lane, 

Saltburn-by-the-Sea  ... 

389  Heslop,  Grainger.  North  Moor  House,  Suuderland 

390  Heslop,   Michael,    Rough    Lea   Colliery,    Willington,   Co. 

Durham 

391  Heslop,  Septimus,  New  Beerbhoom  Coal  Company,  Limited, 

Asansol,  Bengal,  India 

392  Heslop.    Thomas.    Randolph    Colliery.  Evenwood.  Bishop 

Auckland         ...         ...         ...  ...         ...         ...         ...  A, 

393  Heslop,  William  Taylor,  St.  George's  Colliery,  Hatting 

Spruit,  Natal,  South  Africa 

394  Hewitson,  Thomas,   Associated   Northern  Company,  Kal- 

goorlie,  Western  Australia  ... 
395*Hewitt,  George  Colthurst,  Serridge  House,  Coalpit  Heath, 
near  Bristol 

396  Hewlett.  Alfred,  Haseley  Manor,  Warwick 

397  Hewlett,   Erne,  Ammanford  Colliery  Company,  Limited, 

Ammanford,  R.S.O. ,  Carmarthenshire 

398  Hewlett,   Howe,   Clock   Face  Colliery,  Sutton   Oak,   St. 

Helen's,  Lancashire  ... 

399  Higgs,    Martin    Stanger,    Southern   Main    Reef   Estates, 

Limited,  Venterskroon,  Transvaal 

400  Higson,  Jacob.  18.  Booth  Street,  Manchester 

401  Hill,  Albert  James,  New  Westminster,  British  Columbia  A. 

402  Hill.  William.  Hill  Crest,  Dordon,  Tamworth       A 

403* Hilton,    James,    Highfield     House,    Pemberton,    Wigan, 
Lancashire 

404  Hilton. T.  W.  .Wigan  Coal  and  Iron  Company.  Limited. Wigan 

405  Hobson,   Moses,   Beech  Grove,  Whitwood  Collieries,  Nor- 

manton,  Yorkshire    ... 

406  Hodge,  Francis,  Coromandel,  near  Auckland,  New  Zealand 

407  Hodgkin,  Jonathan  Edward,  Shelleys,  Darlington 

408  Hodgson,  Jacob,  Cornsay  Colliery,  Co.  Durham 

409  Hocg,    Charf.es    Edward,   34   and    36,    Gresham    Street, 

London.  E.C.    .. 
110  Hogg,  John,  Thornley   Colliery  Office,   Thornley,   R.S.O., 
Co.  Durham 
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M. 
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4, 
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A. 
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1894 
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S. 
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.M 

Aug. 

1, 

1885 

M. 

Aug. 

3, 

1889 
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1897 
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11, 

1897 
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9, 

1S99 

Oct. 

11, 

1893 

Aug. 

6, 

1904 
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HI, 

1898 

S. 

Feb. 

1, 

1868 

M. 

Aug. 

2 

1873 

Oct. 

s! 

1S72 

A. 

Feb. 

in, 

1894 

M. 

June 

21, 

1894 

Oct. 

12, 

1S95 

S. 

Oct. 

2, 

1880 

M. 

Aug. 

4, 

1888 

M. 

Aug. 

3, 

1889 

Aug. 

3, 

1895 

Dec. 

9, 

1899 

June 

3, 

1871 

March  7, 

1861 

Oct. 

10, 

1S96 

Feb. 

13, 

1904 

Feb. 

13, 

1904 

Aug. 

7. 

1862 

.M. 

Dec. 

K). 

1898 

M 

Dec. 

8, 

1900 

.M 

June 

9, 

1883 

M 

Aug. 

3, 

1889 

S 

Dec. 

7, 

1867 

M 

Aug. 

6, 

1870 

Aug. 

3, 

1865 

A 

Aug. 

5, 

1893 

M 

Aug. 

3, 

1901 

April  14, 

1S94 

•Dec. 

13, 

1902 

June 

8, 

1895 

Oct. 

12, 

1895 

Dec. 

12, 

1903 
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411  Holberton,  Walter  Twining,  Copiapo,  Chile         

41*2  Holliday,  Martin  Forster,  Langley  Grove,  Durham 

413  Holliday,  Norman  Stanley,  Langley  Grove,  Durham     ... 

414  Hulman,  Frederick  John,  "6.  Kerk  Street,  Johannesburg, 

Transvaal 

415  Homersham.  Edwin  Collett,   19,   Broad  Street   Avenue, 

Blomneld  Street,  London,  E.C. 

416  Homersham,  Thomas  Henry  Collett,  Vulcan  Iron  Works, 

Thornton  Road,  Bradford 

417  Hood,  William   Walker,  Glyncornel.  Llwynypia,  Glamor- 

ganshire 

418  Hooper,  Edward,  Salisbury  House,  London  Wall,  London,  A. 

E.C 

419  Hooper,   James,   Derwent,    St.    Agnes,   Scorrier,    R.S.O., 

Cornwall 

420  Hooper,  Reginald  Thomas,   Gwernymynydd,  near  Mold, 

North  Wales    .. 

421  Hope,  Charles  Edward,  Vancouver,  British  Columbia     ... 

422  Hope,  Edmund  Louis,  Abbottabad,  N.W.Frontier, India  .. 

423  Hopkins.  Edward.  13.  Harrington  Gardens,  London.  S  W. 

424  Hopwood,  William.  Labium  Coal-fields,  Limited.    I  abuan, 

via  Singapore    .. 

425  Horsley,    Sydney,    H.M.    Inspector    of    Mines,     Charters 

Towers,  Queensland,  Australia 

426  Horswill,  Frederick  J.,    12ls,  Chesnut  Street,  Oakland, 

California,  U.S.A. 

427  Hosking,  James,  P.O.  Box  1617,  Johannesburg,  Transvaal 
428*Hoskold,  Carlos  A.  Lvnes,  First  Engineer,  Inspector  of 

the  National  Department  of  Mines  and  Geology,  Calle 
Charcas,  1222,  Buenos  Aires,  Argentine  Republic 

429  House,  John,  Rosebridge  and  Douglas  Bank  Collieries  Com- 

pany,  Limited,  Wigan 

430  Howells,    David,    12,     David     Price     street,     Aberdare, 

Glamorganshire 

431  Howes,  Frank  T.,  Hyderabad  (Deccan)  Companv,  Limited, 

Secunderabad,  India   .. 

432  Hulster,     Emile    De,    Easington    Colliery,    Castle    Eden, 

H.S.O.,  Co.  Durham 

433  Humble,    John,    West    Pelton    House,     Beamish,    R.S.O., 

Co.  Durham 

434  Humble,   William,   Lawson  Street,  Hamilton,  Newcastle, 

New  South  Wales 

435  Humphris,  Henry,  Blaenau  Festiniog,  North  Wales 

436  Hunter,    Christopher,    Cowpen    Colliery   Office,    Blyth, 

Northumberland 

437  Hunter,  Robert,  Gympie,  Queensland,  Australia  ... 

438  Hurst.  George,  9.  Framlington  Place.  Newcastle-upon-Tyne 

439  Hutchinson,  John  William,   Llwyncelyn   House,    Porth, 

near  Pontypridd,  South  Wales 

440  Hutton,  John  (George,  Toi'bane,  Mudgee  Line,  New  South 

Wales,  Australia 

441  Jackson.  Walter  Geoffrey.  Prestwick.  Witley.  Surrey  ... 

442  Jacob,    Frederick   Ernest,    Coed   Park,   Cwmavon,  Port 

Talbot 

443  James,  John,  Wady  Sikait,  via  Assouan,  Egypt      

444  James,  Thomas,  Ivy  Cottage,  Neath  Abbey,  near  Xeath  ... 

445  James.  William  Henry  Trewartha.  St.  Patricks,  Fourth 

Avenue,  Frinton-on-Sea,  Essex 

446  Jamieson,     John     William,     Medomsley,     R.S.O.,     Co. 

Durham 

447  Janitzky,    Edward,    Pymble,    near    Sydney,    Xew   South 

Wales,  Australia 


XXXI 

Date  of  Election 
and  of  Transfer. 

June  9,  1900 

May  1,  1875 

S.  April  10,  1897 

M.  Feb.  13,  1904 

Dec.  9,  1899 

Feb.  "9,  1901 

Aug.  6,  1898 

April  9,  1904 
M.  June  4,  1881 
M.  April  14,  1894 

Feb.  13,  1904 

Aug.  2,  1902 
Aug.  1,  1903 
Oct,  9,  1897 
Oct.   8,  1889 

Aug.  3,  1901 

Oct.  10,  1903 

Oct.  14,  1899 
June  21,  1894 


June  8,  1895 

June  13,  1896 

Feb.  13,  1904 
A.  Dec.  10,  1S92 
M.  Oct.  14,  1893 

June  10,  1903 

Feb.   8,  1902 

Oct.  14,  1893 
Oct.  13.  1900 
A.  Dec.  10,  1892 
M.  Dec.  12,  1903 
June  14,  1902 
S.  April  14,  1883 
M.  Aug.  1,  1891 

Oct.  14,  1899 

Dec.  10,  1904 

June  7,  1873 

Dec.  12,  1903 
Feb.  13,  1904 
April  12,  1902 

Dec.  12,  1896 

Aug.  2,  1902 

Aug.  6,  1904 
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Date  of  Election 
and  of  Transfer. 

un  Jefferson,  Frederick,  Whitburn  Colliery,  South  Shields  Dec.    11,  1897 

•449  Jeffreys,  James  Henry,  32,  GreatSt.  Helens,  London,  E  C.  Oct.     8,  1904 

450  Jenkins,   Charles   Warren    Bowen,   Lucknow    Cyanide 

Works,  Lucknow,  New  South  Wales       Oct.  9,  1897 

451  Jenkins,  Philip  Thomas,  Gwylfa,  Llansamlet.  Swansea  Dec.  10,1904 
-4-Vj  Jenkins,  William,  Ocean  Collieries,  Treorchy,  Glamorgan- 
shire        Dec.  6,  1862 

453  JENNINGS,  Thomas  Bryant,  1,  Atlantic  Terrace,  St.  Ives, 

Cornwall  Dec.   10,  1904 

454  Jepson,  Henry,  99,  North  Bailey,  Durham S.  July     2,  1S72 

A.M.  Aug.    2,  1879 
M.  June    S,  1889 

455  Jobling,  John  William,  Clifton  Cottage,  Burnley,  Lanca- 

shire        ...  June  13,  1896 

456* Jobling.  Thomas  Edgar,  Bebside,  Northumberland  {Mem-       S.  Oct.      7,  1876 

ber  of  Council)     A.M.Aug.     4,1883 

M.  June    S,  18S9 
457*Johns,  John  Harry  (Henry),  P.O.  Box  231,  Johannesburg, 

Transvaal         June  21,  1894 

458  Johnson,  Henry  Howard,  The  Village  Main  Reef  Gold 

Mining  Company,  Limited,  P.O.  Box  1091,  Johannes- 
burg, Transvaal  Feb.  13,   1904 

459  Johnsox,  James,  Boldon  Lodge,  East  Boldon,  via  Newcastle-        A.  Aug.  6,  1898 

upon-Tyne        M.  Dec.  12,  1903 

460  Johnson,  John,  York  Terrace,  Doncaster  Road,  Stairfoot, 

near  Barnsley  ...         ...  ..         ...  Marclw,  1874 

461  Johnson,  William    Hall  Garth,  Carnforth,  Lancashire      ...        S.  Feb.    14,  1874 

A.M.  Aug.    2,  1879 
M.  June    S,  1889 

462  Johnston,  J.   Howard,  c/o    Backus    and   Johnston.   Lima, 

Peru,  South  America  Feb.    10,1894 

463  Joicey,  William  James,  Sunningdale  Park,  Berkshire  March  6,  1869 

464  Jones,  Jacob  Carlos.  Wollongong.  New  South  Wales         ...  Aug.    6,  1S92 

465  Jones,   Percy    Howard,    Snatchwood    Park,    Pontypool, 

Monmouthshire  Oct.     11,  1902 

466  Jones,   Thomas,    1,    Princes  Street,  Great  George  Street, 

London,  S.W.  June  12,  1897 

467  Jordan,  John  Evan,  3,  Bussey  Buildings.  Johannesburg, 

Transvaal         Feb.  13,   1904 

468  Joynes,  John  James,  Ferndale,  Lydbrook,  Gloucestershire  Aug.     6,  1904 

469  Judd,   Henry   Alexander,    The   Merton's   Reward    Gold 

Mining     Company,     Limited,     Mertondale,     Western 

Australia  Oct.      8,  1898 

470  Kayll,  Alfred  Charles.  Gosforth,  Newcastle-upon-Tyne       'S.  Oct.      7,  1876 

M.  Aug.     3,  18S9 

471  Kayser,    Henrich     Wilhelm     Ferdinand,    Launceston, 

Tasmania  ...  Nov.  24,  1S94 

472  Kearney,    Joseph    Musgrave,   Wankie  (Rhodesia)  Coal, 

Railway  and  Exploration  Company,  Limited,  Wankie, 

Rhodesia,  South  Africa        Aug.    1,    1903 

473  Keighley,     Frederick    Charles,    Uniontown,     Fayette 

County,  Pennsylvania,  U.S. A Aug.     4,  PlOO 

474  Kellett,   Matthew  Henry,  St.   Helen's  Colliery,  Bishop        S.April  11,  1S91 

Auckland  ...       M.  Aug.  3,  1895 

475  Kerr,  David  Gillespie,  Rowandell,  Chryston,  Glasgow    ..  Aug.  4,  1900 

476  Kidd,  Thomas,  Jun.,  Linares,  Provincia  de  Jaen,  Spain    ...  Aug.  3,  1895 

477  Kirkby,  William,  co  Aire  and  Calder  Navigation,  Leeds  A.M.  April  2,  1898 

M.  Aug.     6,  1904 

478  Kirkip.  Austin,  Manor  House,   Penshaw,   Fence  Houses,        S.  April    9,  1892 

Co.  Durham  {Member  of  Council) M.  June  12,  1897 

479  Kirkup,  Frederic  Octavius,  Garesfield  Colliery,  Rowlands        S.  April   9,  1892 

dill,  Newcastle-upon-Tyne A.M.  April 25,  1896 

M.  Feb.   14,  1903 

480  Kirkup,  John  Philip,  Burnhope,  Lanchester  April  11,  1891 
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481  Kirkup,  Philip,  Leafield  House,  Birtley.  R.S.O.,Co.  Durham 


4S2  Kirsopp.  John,  Jan.,  Lamesley,  Gateshead-upon-Tyne 
483  Kirton,  Hugh,  Kimble.su  orth  Colliery,  Chester-le-Street 


4S4  Klepetko,  Prank,  307.  Battery  Park  Building,  21  -24,  State 

Street,  New  York  City,  U.S. A 

4S/r  Kndwles,  Robert.  Ednaston  Lodge,  uear  Derby 

486  Kondo,     R. ,    co    Furukawa    Mining    Office,     1,    Icchome 

Taesucho,  Kojimachi,  Tokyo,  Japan 
4S7*Kwang,  Kwong  Yung,  The  Chinese  Engineering  and  Mining 

Company,     Limited,    Linsi  Colliery,   Tangshan,   North 

China 
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Date  of  Election 

and  of  Transfer. 

s. 

March  2,  1878 

A.  M 

Aug.  7,  1SS6 

M. 

Aug.  3,  1889 

June  9,  1900 

S. 

April  7,  1877 

A.M. 

Aug.  1,  1885 

M. 

June  8,  1889 

Oct.  13,  1900 

April  10,  1886 

June  21,  1894 


488 
489 
490 
491* 
492 ' 
493 
494 

495 

496 


497 
498 
499 
500 

501 

502 

503 

504 

505 

506 
507 

508 
509 
510 


511 
512 


513 
514 


Lamb,  Robert  Obmston,  Hayton,  How  Mill,  Carlisle 
Lancaster,  John,  Ashlawn,  Rugby     ... 
Lancaster,  John,  Auchenheath,  R.S.O. ,  N.  B. 
Landero,  Carlos  F.  de,  Apartado,  3,  Pachuca,  Mexico      ... 
Laporte,  Henry.  35.  rue  de  Turin,  Bruxelles,  Belgium 
Larke,  William  James,  59,  Hillmorton  Road,  Rugby 
Larsen,  Axel       

Lathbuby,    Graham    Campbill,    East    Indian     Railway 

Collieries,  Giridih,  E.I.R.,  Bengal,  India 
Latimer,   Hugh,  South   Durham   Colliery,    Eldon,  Bishop 

Auckland 


Thornley     House.     Thornley,  A 
Box    231,     Johannesburg, 


Laverick.     John     Wale-, 

R.S.O.,  Co.  Durham 
Lawn,    James    Gunson,     I'.O 

Transvaal 
Lawrence,     Henry,     7     and     8,    Post    Office    Chambers, 

Newcastle-upon-Tyne  [Member  of  Council) 
Lawrence.     Henry    Lakin,    Southern    Rand   Proprietary, 

Limited,  P.O  ,  Yredefort,  Orange  River  Colony,  South 

Africa 
Leach,  Charles  Catteball,  Seghill  Colliery,  Northumber- 

land  ( M ember  of  GouncU)  ...         ...  A. 

Lebour,  George  Alexander,  Armstrong  College,  New- 
castle-upon-Tyne       ...  ... 

Leck,  William,  H.M.  Inspector  of  Mines,  Cleator  Moor, 
Cumberland     ... 

Lee,  John  Wilson  Richmond,  Mina  La  Escalera,  por 
Veredas,  Provincia  de  Ciudad  Real,  Spain 

Lee,  Percy  Ewbank,  Pontop  Colliery,  Annfield  Plain, 
R.S.O.,  Co.  Durham 

Leech,  Arthur  Henry,  11,  King  Street,  Wigan     

Lewis,  John  Dyer,  H.M.  Inspector  of  Mines,  183.  Rich- 
mond Road,  Roath,  Cardiff 

Lewi-.    Sir    William    Thomas.    Bart.,    Mardy,    Aberdare 

Liddell,  Hugh,  16,  Hawthorn  Terrace,  Durham     

Liddell.  John  Matthews.  Togston  Hall,  Acklington, 
Northumberland         ...  ...  ...  ...  ...A. 

Lidster,  Ralph,  Langley  Park  Colliery,  Durham    ... 
Linday,    Robert,     Netherton     Coal     Company,     Limited, 

Netherton  Collieries,  Newcastle-upon-Tyne 
Lishman.   Robert  Richardson,  Bretby  Colliery,   Burton- 

upon-Trent 
Lishman.  Thomas,  Hetton  Colliery,  Hetton-le-Hole,  R.S.O., 

Co.  Durham     ... 
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1895 
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1S77 

Aug. 
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M. 
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18S1 
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1905 
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1897 

Sept. 

3, 

1864 
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11. 

1905 

S. 

March  6, 

1S75 

M 

Aug. 
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1881 

M. 

June 
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18S9 

April 

4, 

1903 

A. 

Dec. 

8, 

1894 

M 
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8, 

1902 
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Aug. 
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1891 

s. 

Nov. 

5, 

1870 

M 

Aug. 

3, 

1S72 
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515  Lishman,  Tom  Alfred,  Earton  Colliery,  Tyne  Dock,  South 

shields 

516  Lishman.  William  Ernest,  4,  FieldHouse  Terrace.  Durham 

517  LiSLE,  JAMBS,  El  Bote  .Mine.  Zacatecas,  Mexico 


518  Little,  Gilbert,  Clevedon,  Smethwiek,  Birmingham 

519  Little.tohn,  Albert,  c  o  Scott,  Henderson  and  Company, 

Loftus  Street,  Sydney,  New  South  Wales 


520  LrvEiNG,   Edward  H. 
fordshire 


Langford,   near   Biggleswade,  Bed- 


AJ 


521  Llewellin,   David  Morgan,  Glanwern  Offices,  Pontypool 

522  Lockwood,   Alfred  Andrew,    46,   Marmoi*a  Road,  Honor 

Oak,  London,  S.E. 

523  Logan,  William,  Langley   Park,  Durham  (Retirinc  Vice- 

President,  Member  of  Council) 

524  Lonsdale,  Talbot  Richard,  Malton  Colliery,  near  Durham 
525*Lons,  David  Alexander,  77.  Shirland  Gardens.  Loudon,  W. 

526  Louis.  Henry,  11,   Windsor  Terrace,  Newcastle-upon-Tyne 

(Member  of  Council) 

527  Lowdox,  Thomas,  Hamsteels,  near  Durham  ... 

528  Lfpton,  Arnold,  6,  De  Grey  Road,  Leeds    ..  

529  MacArthur,  John  Stewart.  74.  York  Street,  Glasgow 

530  McCarthy,  Edward  Thomas,  29,  Royal  Crescent,  Holland  A. 

Park  Avenue,  London,  W.  ... 
53  1   McCreath,  James,  208,  St.  Vincent  Street,  Glasgow 

532  McDonald,  John  Alexander,  co  James  E.  Macdonald,  4, 

Chapel  Street,  Cripplegate.  London,  E.G. 

533  McDowell,  Benjamin  Francis,  Manica  Copper  Dev.  Com- 

pany, Limited,  Umtali,  Rhodesia,  South  Africa 

534  McFarlane,  James  Alexander,  Ferguson,  British  Columbia 

535  Mackarlane,  Rienzi  Walton,  Cherokee  (Mexican)  Proprie- 

tary, Limited,  San  Julian,  via  Parral,  Chihuahua,  Mexico 

536  McGeachie,  Duncan,  West  Wallsend,  New  South  Wales 

537  Mackintosh,  James,  Lamancha,  Peeblesshire  

538  McIntosh,  Robert,  Assistant  Inspector  of  Mines,  Dunedin, 

New  Zealand   ... 

539  Maclaren,    James    Malcolm,    Office     of    the    Geological 

Survey,  Calcutta,  India 

540  McLellan.  Neil,  Idsley  House,  Spennymoor,  Co.  Durham 

541  McMurtrie,  George  Edwin  James,  Radstock,  near  Bath 

542  McMttrtrie.   James,   5,   Belvedere  Road,  Durdham  Park, 

Bristol    .. 

543  McNeill,  Bedford,  25a,  Old  Broad  Street,  London,  E.C. 

544  Maddison,  Thomas  Robert,  Durkar  House,  near  Wakefield 


545  Maddison,  W.  H.  F.,  The  Lindens,  Darlington        

546  MALLMANN,   Paul  J.,  116,  Victoria  Street,   Westminster, 

London,  S.W. 

547  Mammatt.  J.  E.,  1,  Albion  Place,  Leeds 

54S  Manning,  Arthur  Hope,  P.O.  Box  88,  Heidelberg,  Transvaal 

549  Markham,  <i.  E.,  Gloucester  Villa,  Daidington 

550  Marks,  Herbert  T.,  8,    Union  Court,   Old  Broad  Street, 

London,  15. C.  ... 

551  Marr,  James  Heppell,  Castlecomer,  Co.  Kilkenny,  Ireland 


Date  of  Election 

and  of  Transfer. 

s. 

Nov.  24  , 

1894 

A. 

Aug.  7, 

1897 

M. 

April  13, 

1901 

June  10, 

1893 

s. 

July  2, 

1872 

M. 

Aug.  3, 

187S 

M. 

June  8, 

1889 

April  27, 

1895 

S. 

Nov.  24, 

1894 

A. 

Aug.  2, 

1897 

M. 

Feb.  10, 

1900 

S. 

Sept.  1, 

1S77 

M. 

Aug.  2, 

18S4 

M. 

Aug.  3, 

IS89 

May  14, 

1881 

June  12, 

1897 

Oct.   5, 

1867 

June  14. 

1902 

April  8, 

1893 

Feb.  15, 

1896 

Dec.  14, 

1889 

Nov.  6, 

1869 

April  8, 

1S93 

.  M. 

Oct.   8, 

1887 

M. 

Aug.  3, 

1889 

March  5, 

1870 

June  9, 

1900 

Dec.  12, 

1903 

April  12, 

1902 

April  9, 

1904 

Nov.  24. 

1894 

Oct.  12, 

1895 

April  9, 

1904 

April  28, 

1900 

Dec.  13, 

1902 

S. 

Aug.  2, 

18S4 

M 

.  Dec.  12, 

1891 

Nov.  7, 

1863 

Dec.  11, 

1897 

S, 

.  March  3. 

1877 

.M. 

,  Aug.  6, 

1881 

M. 

June  8, 

1889 

June  14, 

1890 

Oct.   8, 

1904 

Aug.  3, 

1865 

Dec.  11, 

1897 

S 

.  Dec.  4, 

1875 

,M 

•  Aug.  7, 

1880 

M 

.  June  8, 

1889 

Oct.  12, 

1901 

A. 

Feb.  13, 

1897 

M. 

,  Dec.  12, 

1903 
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552* Marriott,  Hugh  Frederick,  co  H.   Eckstein  and  Com- 
pany, P.O.  Box  149,  Johannesburg,  Transvaal              ...  Dec.    12,  1896 

553  Martin,  Henry  William,  Sherwood,  Newport  Road,  Cardiff  Oct.     9,1897 

554  Martin*,  Tom  Pattinsun,  Cumberland  Coal  Owners'  Asso- 

ciation, Workington,  Cumberland            ...         ...         ...  April    4,  1903 

555  Mathieson,  Alexander,  Hetton  Colliery.  Carrington,  near 

Newcastle,  Xew  South  Wales         ...         ...         ...         ...  Nov.     5.  1892 

556  Matthews,  John,  co  R.  and  W.  Hawthorn,  Newcastle-   A.M.  April  11,  1885 

upon-Tyne       M.  Aug.     3,  1889 

557  Matthews,  R.  F. ,  Lartington  Hall,  Darlington        ...         ...  March  5,  1857 

558  Mawson,  Robert  Bryham,  Bickershaw  House,  Bickershaw, 

near  Wigan     ...         ...         ...                     ...         ...         ...  June  11,  1892 

559  May,     George,     The    Harton    Collieries,     South     Shields 

(Past-President,  M ember  of  Council)     ...         ...  March  6,  1862 

560  Mein,   Henry  Johnson,  Carterthorne  Colliery,  Toft  Hill, 

B  shop  Auckland        Dec.      9,1899 

561  Meldri'm,  James  Jones,  Timperley,  near  Manchester        ...  Nov.  24,1894 

562  Mellon,  Henry,  Brook  Lea,  Askam-in-Furness                   ...  April  25,  1896 

563  Menzies,  Joseph  Frederick,  Roslyn,  Washington,  U.S.A.  June  10,  1905 

564  Merivale,    John    Herman,    Togston    Hall,    Acklingtou, 

Northumberland  (Vice-President,  Member  of  Council)  May     5,  1877 

565  Merz,     Charles     Hesterman,     Collingwood      Buildings, 

Collingwood  Street,  Newcastle-upon-Tyne          ...         ...  June  10,  1903 

56ti  Metcalf,  A.   T.,   United   Reefs   (Sheba),  Limited,  Eureka 

City,  De  Kaap,  South  Africa          ...         ...         ...         ...  June  21,  1894 

567  Meysey-Thompson,  Arthur  Herbert,  Sun  Foundry,  Leeds  A.M.  April   3,  1889 

M.  Aug.     3,  1889 

568  Middleton,  Herbert  William,  The  Grange,  Grange  Road,  S.Aug.    4,  1894 

Ealing,  London,  W A.  Aug.     1,  1903 

M.  Dec.   12,  1903 

569  Middleton',  Robert,  Sheep  Scar  Foundry,  Leeds     ...           ..  Aug.     1,  1891 

570  Miles,  Hon.  Edward  David,  Charters  Towers,  Queensland, 

Australia          ...  April   9,  1904 

571  Miller,   George  Appleby  Bartram,  Blackwell  Colliery, 

near  Alfreton,  Derbyshire   ...                     ...         ...          ...  June  13,  1896 

572  Miller,  James,  Minas  de  Sao  Bento,  Santa  Barbara  de  Matto 

Dentro,  Minas  Geraes,  Brazil          ...                      ...          ...  Aug.     4,  1894 

573  Miller,  John  Henry,  South  Hetton,  Sunderland              ...  A.  Dec.     8,  1894 

M.  April   4,  1903 

574  Miller,  J.  P>  K.,  H.  C.  Frick   Coke  Company,  Scottdale, 

Pennsylvania,  U.S.A.           Dec.    14,  1895 

575  Mitchinson,    Robert,    Pontop    Colliery,    Annfield    Plain, 

R.S.O.,  Co.  Durham              Feb      4,  1865 

576  Molengraaff,  Gustaaf  Adolf  Frederik,  P.O.  Box   149, 

Johannesburg,  Transvaal     ...           ..         ...                     ...  Oct.    14,  1899 

577  Montgomery,  Alexander,  State  Mining  Engineer,  Depart- 

ment of  Mines,  Perth,  Western  Australia           ...         ...  Dec.      9,  1899 

578  Moore,  Marshall  Greene,  840,  Napoleon  Street,  Johns- 

town, Pennsylvania,  U.S.A.           ...         ...         ...         ...  Feb.    11,  1905 

579  Moore,  Robert  Thomas,  142,  St.  Vincent  Street.  Glasgow...  Oct.      8,  1892 

550  Moore,  Richard  Walker,   Somerset  House,   Whitehaven  S.  Nov.     5,  1870 

M.  Aug.     4,  1877 

551  Moore,  William,  Loftus Mines,  Loftus-in-Cleveland,  R.S.O.  A.M.  Nov.  19,  1881 

M.  Aug.  3,  1889 
582  Moreing,    Charles     Algernon,    20,    Copthall    Avenue, 

London,  E.C Nov.    7,  1874 

5S3  M ORISON,     John,     Cramlington     House,     Northumberland  A.M.  Dec.     4,  1880 

{Member  of  Council) M.Aug.    3,1889 

584  Mi island- Johnson,  Edward  Thomas,  co  H.  T.  Johnson, 

Railway  Road,  Urmston,  near  Manchester         ...  April  10,  1897 

585  Morris,  John,  Gwalia  House,   Gorseinon,  R.S.O. ,  Glamor-  A.  April   4,  1903 

ganshire                         ...          ...           ..          ...          ...          ...  M.  Aug.    6,  1904 

586  Morris,  William   Waldridge  Colliery,  Chester-le-Street  Oct.      8.  1892 

587  Morse,  Willard  S. ,  Apartado,  A,  Aguascalientes,  Mexico  June  13,  1S96 
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5SS*Mort.  Arthur,  North  Western  State  Railways  Collieries, 
Sharigh,  Baluchistan,  India 

589  Morton,  H.  J.,  -.  Westbourne  Villas,  Scarborough 

590  Mount-Haes,     Andrew,    3,    Bellasis    Avenue,    Streatham 

Hill,  London,  S.W 

591  Mountain,  William  Charles,  Sun  Buildings.  Newcastle- 

upon-Tyne  {Member  of  Council)      ...        

592  MriR.  John  James,   Mount  Lyell  Comstock  Mine,  North 

Lyell  P.O.,  Tasmania  ...         ...         ...         

593  Mttndle,  Arthur,  Murton  Chambers,  8,  Grainger  Street,        S. 

Newcastle-upon-Tyne  ...         ...         ...         ...         ...       M. 

594  Mundle,  Harrv  Arthur,  Marley  Hill  House,    Swalwell, 

R.S.O.,  i  '<>.   Duvliam  

595  Murray,   William    Cuthbert,    Clifton   House,  Sherburn 

Colliery  Station,  near  Durham       

596  Ness.    William    Waters   van,   622-623,  Salisbury   House,  A.M. 

London  Wall,  London,  E.C.  M. 

597  Nevin,  John,  Littlemoor  House,  Mirfield     ...         ...         ...        S. 

M. 

598  Newberv,  Frederick.  230,  Camden  Road,  London,  N.  W.    A.M. 

M. 

599  Xewbigin,  Henry   Thornton,  3,  St.  Nicholas'  Buildings, 

Newcastle-upon-Tyne 

600  Nicholson,  Arthur  Darling,  H.M.  Inspector  of  Mines,        S. 

2,  Graingerville,  Newcastle-upon-Tyne A. 


601  X  icholson,  Joseph  Cook,  City  Road  Tool  Works,  Newcastle- 

upon-Tyne       

602  Nicholson,  John  Hodgson,  Cowpen  Colliery  Office,  Blyth 

(Member  of  Council)      

603  Nicholson,  Marshall.  Middleton  Hall,  Leeds        

604  Nierses,  J.  W.,  Kendwadih  Colliery,  Kusunda   P.O.,  Dis- 

trict Manbhoom,  Bengal,  India 

605  Nisbet,   Norman,  Houghton  Colliery  Office,  Houghton-le- 

Spring,  R.S.O.,  Co.  Durham  

606  Noble,  Thomas  George,  Sacriston  Colliery,  Durham 

607  NoMi,AiTARO,NamazutaColliery,Province of Chikuzen, Japan 

608  North,  Frederick  William,  60,  Cheapside,  London,  E.C. 

609  Northey,  Arthur  Ernest,  The  Elms,  40.  North  Parade, 

Aberystwyth    .. 

610  Oakes,    Francis   James,    Jun.,    58,   Pearl   Street,    Boston, 

Massachusetts,  U.S.A. 

611  Gates,  Robert  Joseph  William,  Rewah  State  Collieries,        S. 

Umaria,  C.  India,  Bengal  Nagpur  Railway        A.M. 

M. 

612  O'Donahue,    Thomas    Aloysius,     113,    Dicconson   Street,  A.M. 

Wigan M. 

613  Oldham,  George.  25,  Western  Hill,  Durham  

614  Ornsby,  Edward  Thomas,  3,  St.  James'  Road,  Benwell, 

Newcastle-upon-Tyne 

615  Ornsby,  Robert  Embleton,  Seaton  Delaval  Colliery,  North- 

umberland 

616  Osborne,    Francis   Douglas,    Gopeng,    Perak,    Federated 

Malay  States 
617*OSHIMA,  iloKURO,  Hokkaido  Colliery  and  Railway  Company, 
Sapporo,  Japan  ...         ...         

618  Oughton,  William,  33,  Westgate  Road,  Newcastle-upon- 

Tyne      ...  

619  Owens,  William  David,  239,  Philadelphia  Avenue,  Pitts- 

ton,  Pennsylvania,  U.S.A.  ... 


Dec.  9,  1899 
Dec.     5,  1856 

Dec.    10,  1904 

April   9,  1892 

Aug.  5,  1899 
June  5,  1875 
Aug.    4,  1877 

June  14,  190 

June  10,  1903 

Aug.  7,  1897 
Dec.  11,  1897 
May  2,  1868 
Aug.  5,  1871 
April  2,  1898 
Feb.   13,  1904 

Oct.  13,  1894 
June  13,  1885 
Aug.  4,  1894 
Feb.  12,  1898 

Feb.  10,  1894 
Oct.  1.  1881 
Aug.  3,  1889 
April  8,  1893 
Nov.     7,  1863 

Dec.  10,  1904 
Nov.  24,  1894 
Aug.  3,  1901 
Aug.  6,  1904 
Feb.  13,  1892 
June  8,  1895 
Aug.  5,  1899 
Oct.      6,  1864 

June  10,  1903 


Feb.  10,  1900 

Feb.  10,  1883 

Aug.  1,  1891 

Dec.  12,  1891 

Dec.  14,  1895 

Oct.  9,  1897 

Nov.  5.  1892 

Dec.  8,  1900 

June  11,  1898 

Feb.  14,  1903 

April  10,  1897 

April  4,  1903 

Feb.  11,  1905 
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620  Paley,    George,     De     Beers     Mines,    Kirnberley,     South 

Africa Oct.  12,  1901 

621  Palmer,  Claude  Bowes,  Wardley  Hall,  Pelaw-upon-Tyne    A.M.Nov.    5,1892 

M    June  8,  1895 

6-22  Palmer,   Henry,  Medomsley,  R.S.O.,  Co.   Durham  (Vice-       S.  Nov.  2,  1878 

President,  M ember  of  Council)         A.M.Aug.  4,1883 

\l.  Aug.  3,  L889 

623  Pamely,  Caleb,  York  House,  Chepstow         8.  Sept.  5,  1868 

M.  Aug.     5,  1877 

624  Pamplin,  Eliah  George,  Cherryhinton,  Cambridge  ...  Aug.     1,  1903 

625  Panton,  F.  S.,  Sitio  de  Cullen,  Puerto  Orotava,  Tenerife  ...         S.  Oct.     5,  1867 

M.  Aug.     4,  1874 

626  Parish,    Charles    Edward,    31,     Hanger    Lane,    Ealing, 

London,  W Feb.    10,  1900 

627  Parker,  Thomas,  Wellington  Pit,  Whitehaven       June  10,  1899 

628  Parrington,    Matthew    William,    Wearmouth    Colliery,        S.Dec.     1,  lxiil 

Sunderland  (Vice-President,  Member  of  Council)        ...      M.Aug.     6,  1870 

629  Parsons,  Hon.  Charles  Algernon,   Eeaton  Works,  New-  A.M.  June  12,  1886 

castle-upon-Tyne       M.  Aug.     3,  1889 

630  PASCOE,   Thomas,   Mount   Boppy   Gold    Mining  Company,  A.M.  April  10,  1S97 

Limited,  Boppy  Mountain,  New  South  Wales M.  June  12,  1897 

631  Paterson,  Andrew  James,  24,  Lambton  Quay,  Wellington, 

New  Zealand   ...  ...  ...  ...  ...  ...  ...  June  11,  189S 

632  Payne,  Francis  William,  Government  Insurance  Building, 

Dunedin,  New  Zealand         Feb.    11,1905 

633  Peake,  R.  Cecil,  Cumberland  House,  Redbourn,  Herts    ...         S.  Feb.     7,  1880 

A.M.  Aug.    7,  1886 
M.  Aug.     3,  1889 

634  Pearse,  John  Walter,  5,  rue  Robermont,  Liege,  Belgium  June  10,  1899 

635  Pearson,  Clkmext  Alfred  Ritsox,  15,   Richmond  View, 

Park  Lane,  Darlington  ...  ...  ...  ...  ...  June  11,  1904 

636  Peel,  Robert.  New  Brancepeth  Colliery,  Durham Aug.     6,1892 

637  Peile,    William,    Southampton     Lodge,    Oakleigh    Park,        S.  Oct.      1,  1863 

Whetstone,  London,  N M.Aug.     6,  L870 

638  Percy,  Frank.  Mining  College,  Wigan.     Tru nsactions  sent 

to  The  Librarian,  Wigan  Free  Library,  Wigan Dec.  12,  1903 

639  Phillips,  Percy  Clement  Campbell,   Wallsend  Colliery, 

near  Newcastle-upon-Tyne  ...         ...         ...         ...         ...  June  10,  1903 

640  Piercy,   William,  32,   (uainger  Street  West,   Newcastle- 

upon-Tyne  June  11,  1904 

641  Pile,  William,  Cambrian  Collieries,  Limited,  Castle  Build- 

ings,   Durban,  Natal,  South  Africa  Aug.     7,1897 

642  Pingstone,  George    Arthur,    P.O.    Box    445,   Bulawayo,  A.M.  June  11,1898 

Rhodesia,  South  Africa  ...      M.Dec.    10,1898 

643  Plummer,  John,  H.M.  Inspector  of  Mines,  Bishop  Auckland  June    8,  1889 

644  Pollitzer,    Samuel    Joseph,    Temple    Court,    146,    King 

Street,  Sydney,  New  South  Wales  April  12,  1902 

645*Poore,  George  Bentley,  c/o  H.   Eckstein  and  Company,  A.M.  Dec.   10,  1898 
P.O.  Box  149,  Johannesburg,  Transvaal 

646  Porter,    John    Bonsall,    McGill    University,    Montreal, 

Quebec,  Canada 

647  Potter,  ('.  J.,  Heaton  Hall,  Newcastle-upon-Tyne 

648  Potter,  William  Reginald,  17,  Collingwood  Street,  New- 

castle-upon-Tyne 

649  Powell,   Charles  Henry,   Whipstick,  South  Coast,  New 

South  Wales    ... 

650  Powell,    Henry     Kees,    P.O.     Box    4931,    Johannesburg, 

Transvaal 

651  Prest,  John  Joseph,  Hardwick  Hall,  Castle  Eden,  Durham 

652  Price,    Francis    Holborrow    Glynn,    Longlands    Place, 

Swansea 

653  Price,  S.  R.,  Dilston  House,  Corbridge-upon-Tyne 


M 

.  April  8, 

1899 

Dec.  8, 
Oct.   3, 

1900 

1S74 

Aug.  6, 

1934 

June  14, 

1902 

Dec.  10, 
Feb.   9, 

1904 
1901 

S. 
A.M. 
M. 

June  10, 
Nov.  3, 
Aug.  1, 
Aug.  3, 

d 

1899 
1877 
18S5 
1889 
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654  Price,  Samuel  Warren,  The  Wern,  Peterston-super-Ely, 

near  Cardiff Aug.     3,  1S95 

655  Prinule,  John  Archibald,  57.  Beauchamp  Avenue,  Leam- 

ington         Dec.    10,  1S9S 

656  PbingLB,  Robert  Willi  v\i.  c  o  William  Owen,  96,  Bishops- 

gate  Streel  Within,  London,  K.G.  Aug.     1,  1903 

657*Prior,  Hon.  Edward  Gk,  Victoria,  British  Columbia. 
(Van-factions  sent  to  Thomas  R.  Stockett,  Manager, 
Western  Fuel  Company,  Nanaimo,  British  Columbia  ...  Feb.     7,  1880 

658  Probert,    Frank   Holman,   230-231,   Bradbury   Building, 

Los  Angeles,  California,  U.S. A April   4,1903 

659  Pullon,  JOSEPH  Thomas,  75,  Victoria  Road,  Headingley, 

Leeds Feb.    11,  1905 

660  R\E,  J.  L.  C,  Sydney  Harbour  Collieries,  Balmain,  Sydney, 

New  South  "Wales      Oct.    14,1899 

661  Ramsay,  John,  Tursdale  Colliery,  Ferryhill A.  April  27,  1895 

M.  Feb.  13,  1904 

662  Ramsay,  John  Alsop,   Harperley  Hall,  Tantobie,  R  S.O., 

Co.  Durham March  6,  1869 

663  Randolph,  Beverley  S.,  Barkeley  Springs,  West  Virginia, 

U.S.A Aug.    4,1894 

664  Rankin,  Thomas   Thomson,  Principal  of  the   Mining  and 

Technical  College,  Wigan April    9,1904 

665  Rateac,  Auguste,  7,  rue  Bayard,  Paris,  France       ..  .  Aug.    2,  1902 

666  Rwenshaw,    Renry  Willock,  Rutland  House,  Hanwell, 

London,  W Feb.    15,  1896 

667  Redwood,  Boverton,  Wadham  Lodge,  Wadham  Gardens, 

London,  N.W June  21,  1S94 

668  Rees,  D.  John  Arthur,  co  Frederick  Xapier  White,  H.M. 

Inspector  of  Mines,  12,  St.  James'  Gardens,  Swansea  ...  Aug.  4,  1900 

669*Rees,  Ithel  Treharne,  Guildhall  Chambers,  Cardiff         ...  April  4,1903 

670  Rees,  Robert  Thomas,  Glandare,  Aberdare,  South  Wales  Aug.  7,  1897 

671  Rees,    William   Thomas,    Maesyffynon,    Aberdare,    South  A.M.  Oct.  9,1897 

Wales M.  Feb.    12,  1898 

672  Reid,  Arthur  H.,  20,  South  African  Chambers,  St.  George's 

Street    Cape  Town,  South  Africa June  21,  1894 

673  Reid,  Francis,  Riverside,  Black  Boys.  Sussex          April   9,  1892 

674  Renwick,  Thomas  Charlton,  Lumley  Thicks,  Fence  Houses  April  14,  1894 

675  Reynolds,  He^ry  Baker,  c/o  F.  A.  Mattievich  and  Com- 

pany, Batoum,  South  Russia  April  12,  1902 

676  Rhodes,  Charles  Edward,  Lane  End  House,  Rotherham  Aug.     4,  1883 

677  Rhodes,  Francis  Bell  Forsyth,  United  States  Zinc  Com- 

pany, Pueblo,  Colorado,  U.S.A ...  Feb.    10,  1894 

67S  R-hodes,     Samuel     Hulme,     50,     Zimmerstrasse,    Berlin,     . 

Germany  April  12,  1902 

679  Rich,   Francis  Arthur,  Vincent  Road,   Remnera,  Auck- 

land, New  Zealand    Aug.    5,1899 

680  Rich,  William,  Trevu,  Camborne,  Cornwall  A.M.  June    9,  1888 

M.  Aug.    3,  18S9 

681  Richard,  George  Anderson,  Mount  Morgan,  Queensland, 

Australia  June  11,  1898 

682  Richards,  T.  J..  53,  Strand,  Ferndale,  Pontypridd,  South 

Wales Oct.    10,  1896 

683  Richardson,  Henry,    89,  Ashley   Gardens,    Westminster, 

London,  S.W March2,  1865 

684  Richardson,      Nicholas,    Holywell     House,    Backworth,        S.  Dec.    12,  1896 

Northumberland         ...  A.  Aug.    3,  1901 

M.  Dec.   14,  1901 

685  Richardson,    Robert,    Blaydon    Main    Colliery,    Blaydon-       A.  Feb.     8,  1890 

upon-Tyne       M.  Aug.     3,  1895 

686  Rickard,  Thomas  Arthur,  261,  Broadway,  New  York  City, 

U.S.A.  Feb.    11,  1905 

687  Ridley,  Norman  Kackhouse,  2,  Collingwood  Street,  New- 

castle-upon-Tyne         June    S,  1895 
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688  Ritson,  John  Ridley,  Burnhope  Colliery,  Lanchcster 


6S9  Ritson,   Utrick  Alexander,    Milburn  House,  Newcastle- 
upon-Tyne 

690  Robbins,    Percy   Arthur,   De  Beers   Consolidated    Mines, 

Limited,  Kimberley,  South  Africa  

691  Robert,  Philip  Rhinelander,  618,  Orchard  Lake  Avenue, 

Pontiae,  Michigan,  U.S.A.  ... 

692  Roberts,  James,  Jun.,  Perran  House,  Perranporth,  R.S.O., 

Cornwall 

693  Roberts,  Robert,  Plas  Meini,  Festiniog,  North  Wales 

694  Roberts,  Stephen,  Luipaards  Vlei  Estate  and  Gold  Mining 

Company,  P.O.  Box  53,  Krugersdorp,  Transvaal 

695  Robertson,    Andrew,    49,    Mining    Exchange,    Ballarat, 

Victoria,  Australia    ... 

696  Robertson,    Daniel    Alexander    Wilberforce,    Metro- 

politan    Colliery,     Helensburgh,    near     Sydney,    New 

South  Wales    ... 
697*R"Bkrtson,     James    Robert    Millar,    Linton,    Milson's 

Point,  North  Sydney,  New  South  Wales 
69S*Robins,  Samuel  Matthew,  Nanaimo,  British  Columbia 

699  Robinson,  George,  Boldon  Colliery,  R.S.O.,  Co.  Durham  . 

700  Robinson,   G.  C,  Brereton  and   Hayes  Colliery,   Rugeley, 

Staffordshire   ... 

701  Robinson,  Georce  Henry,  Jun.,  Asturiana  Mines,  Limited, 

Covadonga,  Asturias,  Spain 

702  Robinson,  John,  High  Hedgetield,  Blaydon-upon-Tyne     ... 

703  Robinson,  John,   1,   Ashleigh  Grove,   Benton,   Newcastle- 

upon-Tyne 

704  Robinson,    J.     B.,    Colliery    Offices,    Tow    Law,    R.S.O., 

Co.  Durham     ... 

705  Robinson,    John     Thomas,    South     Medomsley    Colliery, 

Dipton,  R.S.O 

706  Robinson,  Robert  Dobson,  Tamworth  Colliery  Company, 

Tamworth,  Warwickshire   ... 

707  Robinson,  Timothy,  Ryhope  Colliery,  via  Sunderland 
70S   Rop.soN,  J.  S.,  Butterknowle  Colliery,  via  Darlington 

709  Ronaldson,  James  Henry,  P.O.  Box  5224,  Johannesburg, 

Transvaal 

710  Ross,    Hugh.    Dean   and   Chapter   Colliery,    Ferryhill.  Co. 

Durham 

711  Ross,    John    Alexander    George,     11,    Royal     Arcade, 

Newcastle-upon-Tyne 

712  Routledge,  William  Henry,  Woodfield  Park,  Blackwood, 

Monmouthshire 

713  Rowlands,    William   Edward,    16,   Penmaier-Glas  Road, 

Aberystwyth,  South  Wales  

714  Rowley,  Walter,  20,  Park  Row,  Leeds        

715  Rumbold,    William    Richard,   c/o    A.    T.    L.    Rumbold, 

47,  Watling  Street,  London,  E.C.  

716  Russell,     Robert,     Coltness     Iron     Works,     Newmains, 

N.B 

717  Rutherford,    Robert,    Axwell   Park    Colliery,    Swalwell, 

R.S.O.,  Co.  Durham 

718  Rutherford,    William,  Lindum  House,  Gateshead-upon- 

Tyne 

719  Rutherford,    William,    Jun.,    South    Derwent    Colliery, 

Anntield  Plain,  R.  S.O.,  Co.  Durham        

720*Saise,   Walter,  Giridih,  E.I.R.,  Bengal,  India      

721  Sam,   Thomas   Birch   Freeman,   c/o   F.    and   A.    Swanzy, 
Cape  Coast  Castle,  West  Africa     ... 
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Date  of  Election, 
and  of  Transfer 

s. 

A.M. 
M 

April  11,  1891 
Aug.    3,  1895 
Feb.   14,  1903 

Oct.      7.  L871 

Oct.    12,  1901 

Feb.    10,  1900 

Dec.    14,  1895 

Oct.    12,  1895 

April  28,  1900 

Aug.    7,  1897 

Aug.     6,  1892 

Aug.    2.  L890 

Oct.    12,  1895 

June  10,  1899 

Nov.     5,  1S70 

s. 

Dec.      9,  1899 

M. 

April   8,  1905 

Feb.    10,  1900 

Dec.  12,  1903 

Aug.     5,  1S93 

Feb.    13,  1892 

Feb.      9,  1901 

Feb.      8,  1902 

May    15,  1862 

Aug.     6,  1S92 

Aug.     6,  1892 

s 

July     2,  1872 
.  Oct.      7,  1S76 

AM 

.  Aug.     1,  1885 

M 

.  June    8,  1889 

June     9,  1900 

Aug.     5,  1893 

June  14,  1902 

Aug.     3,  1878 

Oct.    11,  1902 

Oct.      3,  1874 

Feb.     9,  1901 

A.M 

.  Nov.     3,  1877 

M 

.  Aug.     3,  1889 

Aug.     5.  1893 
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722  Samborne,  John  Stukkly  Palmer,  Timsbury  House,  Bath  Aug.    1,  1891 

723  Sample,  James   Bertram,  Harraton   Colliery,  Chester-le-        S.Jan.  19,  1895 

Street,  Co.  Durham A.  Aug.  4,  1900 

M.  Oct.  10,  1903 

724*Samwell,    Nicholas,     Burma     Mines     Development    and 

Agency,  Limited,  Mandalay,  Burma        ...         ...         ...  April  13,  1901 

725  Saunders,  David  William  Alban,  Worcester  Chambers,  A. M.  Feb    12,  1898 
Swansea  M.  June  11,  1898 

7 -J r.  Sm'smkks.    William    Thomas,  c/o  Arthur   Plaise,  Mining 

Engineer,  Worcester  House,  Walbrook,  London,  E.C.  June  12,  1897 

727*Sawter,   Arthur  Robert,  P.O.  Box  "2202,  Johannesburg,         S.  Dec.     6,  1873 

Transvaal         A.M.  Aug.     2,  1879 

M.  June    8,  1889 

72S  Sihuakx,  Pail,  3,  Rosebery  Crescent,  Jesmond,  Newcastle- 
upon-Tyne        ...         ...  -.         ...         ...         ...         ...  April   9,  1904 

729  S<  ORER,  John,  Barakar,  E.  I.  Railway,  Bengal,  India        ...  Dec.   12,  1903 

730  Scott,   Anthony,   Netherton  Colliery,   Nedderton.  R.S.O., 

mar  Newcastle-upon-Tyne  ...         ...         ...         ...         ...  April  8,  1905 

7:;i    Scott,  (  IHARLES  F.,  Newbell,  Leadgate,  R.S.O.,  Co.  Durham  S.  April  11,  1874 

M.  Aug.    4,  1877 

732  SCOTT,  ELGIN,  Boryslaw,  Oalicia,  Austria       ...          ...          ...  Aug.     4,  1894 

7.;:!  Scott,  ERNEST,  Close  Works,  Newcastle-upon-Tyne            ...  April    9,  1892 

734  Scott,  Edward  Charlton,  Woodside  Cottage,  Totley  Rise,  A.  Oct.      8,  1892 

nearShetfield M.Feb.    11,1899 

7.'!.">  Scott,  Frederick  Bowes,  28,  Queen  Street,  London,  E.C.  Dec.    14,  1895 

736  Scott,    Herbert  Kilburn,    104,    Palmerston   House,    Old 

Broad  Street,  London,  E.C Oct.    11,1902 

737  Scott.  Joseph    Samuel,   Trhndon    Hall,  Trimdon  Grange,        S.  Nov.  19,  1881 

R.S.O.,  Co.  Durham             M.  April   9,  1892 

OUL  ui,  George,  St.  Bees,  Cumberland         July     2,1872 

739  Selby,  John  Baseley,  Leigh,  Lancashire       ...         ...         ...  April 25,  1896 

740  Severs,    Joseph,    North     Walbottle,    Newburn,    R.S.O., 

Northumberland         ...  ..         ...  ...         ...  June    8,  1901 

741  Severs,  William,  Beamish,  R.S.O.,  Co.  Durham    A.Nov.     5,1892 

M.  Dec.  8,  1900 

742  Sharp,  Jacob,  Lambton  House,  Fence  Houses          ...         ...             Dec.  14,1901 

743*Sha\v,  James, The  Terraces,  North  Adelaide,  South  Australia            Dec.  12,  1896 
741  Sheafer,    Arthur    Whitcomb,    Pottsville,    Pennsylvania, 

U.S.  A Aug.  4,  1894 

745  Shewan,  Thomas,  Saint  Hilda  Colliery,  South  Shields       ...  Aug.  1,  1903 

741)  Siiiel,  John,  Sniperley  Hall,  near  Durham   ...         ...         ...  May  6,  1871 

717  Shipley,  Thomas  B.,  18,  Green's  Buildings,  Johannesburg, 

Transvaal.        Transactions   sent   to   c/o   Andrew    ReidA.M.  Aug.  2,  1884 

and  Company7,  Limited,  Newcastle-upon-Tyne  ...          ...  M.  Aug.  3,  1889 

748  Suite,      Charles     Ashley,      30,      Woodlands     Terrace, 

Darlington        April  11,  1874 

749  Simon,  Frank,  P.O.  Box  2986,  Johannesburg,  Transvaal  ...  Dec.    14,  1895 
~'A)  Simpson.  Charles  Liddell.  Engine  Works. Grosvenor  Road. 

1'imlico.  London         April    8,  1893 

751    Simpson,  F.   L.  G.,  Mohpani  Coal  Mines,  Gadawarra,  C.P.,  A.M.  Dec.    13,  1884 

India M.  Aug.    3,  1889 

7-V-  Simpson,  Frank  Robert,  Hedgefield  House,  Blaydon-upon-        8.  Aug.    4,  1883 

Tyne  (Member  of  Council)     M.Aug.     1,1891 

753  Simpson,  Gilbert  Pitcairn,  3,  Cornwall  Terrace,  Regent's 

I 'ark,  London,  N.W Oct.    10,  1896 

754  Simpson,    John,    Heworth    Colliery,    Felling,    R.S.O.,  Co.        S.  Dec.      6,  1866 

Durham  (Member  of  Council)  M.Aug.     1,1868 

755  Simpson,    John    Bell,    Bradley    Hall,    Wylam-upon-Tyne 

(Past-President,  Member  of  Council)      ...         ...         ...  Oct.      4,1860 

756  Simpson,  Robert  Rowell,  Office  of  the  Geological  Survey,       S.  Aug.     3,  IS95 

Calcutta,  India  A.  Aug.     2,  1902 

M.  Oct.    11,  1902 
7~>7  Simpson,  Thomas  Ventress,  Throckley  Colliery,  Newburn,        S.  Dec.    14,  1895 

R.S.O.,  Northumberland      A.  Aug.    2,  1902 

M.  Dec.   13,  1902 
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758  Skertchley,  Sydney  A.   R.,  Burlington  Drive,  Beltinge, 

Heme  Bay,  Kent       April  13.  1901 

759  Sladden,    Harry,  P.O.   Box  2844,  6,  Barnato   Buildings, 

Johannesburg,  Transvaal     ...  ...  ...  ...  ...  Nov.   24,  1894 

760  Slinn,  Thomas,  40,  Park  Avenue,  Whitley,  R.S.O.,  North- 

umberland          July     2,  187- 

761  Smart,   Alexander,   c/o   Frazer  and   Chalmers,   Limited, 

Erith,  Kent Feb.    10,  1894 

762\Smith,  Richard  Clifford,  Ashford  Hall,  Bakewell  ...  Dec.     5,  1874 

763  Smith,  Robert  Fleming,  Hunter's  Villa,  Parkside,  Cleator 

Moor,  Cumberland .  Aug.     6,  1904 

764  Smith,  William,  P.O.  Box  633,  Johannesburg,  Transvaal  ...  Oct.    11,  1902 
7l)">  Smith,  William  Woodend,  3,  Lonsdale  Terrace,  St.  Bees, 

Cumberland ..  ...  Aug.     6,  1904 

766  Sopwith,  Arthur,  Cannock  Chase  Collieries,  near  Walsall  Aug.     6,  1863 

767  Southern,    Edmund    Octavius,    Ashington   Colliery,   near       S.  Dec.      5,  [874 

Morpeth  A.M.  Aug.     1,  1885 

M.  June     8,  1889 

768  Southern,  John,   Heworth  Colliery,   Felling,  R.S.O.,  Co.       A.  Dec.    14,  18S9 

Durham            M.  April  8,  1899 

769  Southern,  R  W.  A.,  33,  The  Parade,  Cardiff         Aug.     3,  1865 

770  Sparkes,  J.  S.,  Lake  Road  W.,  Cardiff                       April  9,  L892 

771  Spence,  Robert  Foster,  Backworth,  R.S.O. ,  Northumber-  S.  Nov.    2,  1878 

land  {Member  of  Council)       A.M.Aug.    2.1884 

M.  Aug.    4,  1889 

772  Spencer,    Francis    H. ,   Bonanza   Gold    Mining   Company, 

P.O.  Box  149,  Johannesburg,  Transvaal Dec.    13,  1890 

773  Spencer,  John  Watson,  Newburn,  near  Newcastle-upon- 

Tyne      May     4,  1878 

774  Squire,  John  Barret,   101,  Clifton  Hill,  St.  Johns  Wood, 

London,  N.W June     8,   1895 

775  Stanley,  George  Hardy,  Technical  Institute,  Johannes- 

burg, Transvaal         April  12,  1902 

776  Stanton,    John,   11  ami    13,   William    Street,   New  York, 

U.S.A June    8,  Is!!.") 

777  Steavenson,  Addison  Langhorne,  Durham  (Past-Presi- 

dent, Member  of  Council)    ...  ...         ...  Dec.     6,  1855 

778  Steavenson.  Charles  Herbert,  Rudheugh  Colliery,  Gates-       S.  April  14,  1883 

head-upon-Tyne         A.  Aug.     1,  1891 

M.  Aug.    3,  1895 

779  Stephenson,  Ralph,  6,  Ravensworth  Road,  Dunston-upon- 

Tyne Dec.    10,  1904 

7S0  Stevens,  Arthur  James,  Uskside  Iron  Works,  Newport, 

Monmouthshire  April    8.  1893 

781  Stevens,  James,  9,  Fenchurch  Avenue,  London,  E.C.        ...  Feb.  14,  1885 

782  Stevtnson,  Peter  B.,  4,  Warwick  Street,  Heaton,  New- 

castle-upon-Tyne         April   9,  1904 

7S3  Stewart,  James,  Garestield  Colliery,  Rowlands  Gill,  New- 
castle-upon-Tyne         April   9,  1904 

784  Stewart,  William,  Foxwood,  Kent  Road,  Harrogate       ...  S.  Oct.      8,  1898 

M.  April   9,  1904 

785  Stewart,    William,    Tillery   Collieries,   Abertillery,    Mon- 

mouthshire       ..         ..  ...         ...         ...         ...         ...  June    8,  1895 

786  Stobart,  Frank,  Biddick  Hall,  Fence  Houses  S.  Aug.     2,  1873 

A.M.  Aug.     5,  1882 
M.  June     8,  1889 

787  Stobart,  Henry  Temple,  Wearmouth  Colliery,  Sunderland       S.  Oct.      2,  1880 

A.M.  Aug.  4,  1888 

M.  Aug.  3,  1889 

7S8  Stobart,  William  Ryder,  Etherley  Lodge,  Darlington    ...  Oct.  11,1890 

789  Stoker,  Arthur  P.,  Ouston  House,  near  Chester-le-Street  S.  Oct.  6,  ls77 

A.M.  Aug.     1,  1885 
M.  Aug.    3,  1889 

790  Stokoe,  James,  Herrington  Lodge,   West  Herrington,   via      A.  Nov.  24,  1894 

Sunderland      M.  Dec.    10,  1904 
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81(3 
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Stone,  Arthi  B,  Heath  Villas,  Hindley,  Wigan 
'Stonier,  George  Alfred,  8,  Bedford  Road,  Bedford  Park, 

London,    \Y.       .. 

Storey,    William,    Urpeth  Villas,    Beamish,    R.S.O.,   Co. 

Durham 
Straker,  J.  H.,  Howden  Dene,  Corbridge-upon-Tyne 
Streatfield,  Hugh  Sidney,   Ryhope,  near  Sunderland    ... 

Stuart,  Donald  M.  D.,  Redland,  Bristol 

Si  i.man.  Henry  LIVINGSTONE,  44,  London  Wall, Loudon, E.C. 
Sutclikfe,  Richard,  Horbury,  near  Wakefield,  Yorkshire 
Sutherland,    Edgar  Greenhow,    West    Rainton,   Fence 

Houses,  ( 'o.  1  Mirham  ...  ... 

Sutton,    William,    Baltic    House,    Balham    Hill,    London, 

S.V\ 

Swallow,   Frederick  Charles,  Stafford  House,  Hednes- 

ford,  Staffordshire 
swallow,    John,    East    Poutop    Colliery,    Annfield    Plain, 

R.S.O.,  Co.   Durham 

Swallow.  P  w.rn  Storey,  Langley  Park,  Durham     . 


Date  of  Election 
and  of  Transfer. 

June  13,  1S96 
June  11,  1904 


A.M. 
M. 


April  12,  1902 

Oct.       3,  1874 

8,  1889 

3,  1889 

8,  1895 

11,  1899 


June 
Aug. 
J  une 
Feb. 


Swallow,    Wardle    Asquith, 
R.S.O.,  Co.  Durham  ... 


Tantield     Lea,     Tantobie, 


Swan,  Henry  Frederick,    Walker   Shipyard,    Newcastle- 

upou-Tyue 
Swinburne,     Umfreville    Percy",     Inspector    of   Mines, 

Pretoria,  Transvaal   ... 
Swindle,  Jackson,  Swalwell,  R.S.O.,  Co.  Durham 
Swinney,  Alfred  John  George,  Lome  Villa,  Elm   I  load, 

Sidcup,  Kent 

Symons,  Francis,  Ulverston,  Lancashire         

Tallis,  Alfred  Simeon,  The  Rhyd,  Tredegar,  Monmouth- 
shire 

Tallis,  John  Fox,  The  Firs,  Ebbw  Vale,  Monmouthshire... 

Tate,  Simon,  Trimdon  Grange  Colliery,  Co.  Durham  {Mem- 
l„  r  of  Council)...         

Tate,  Walker  Oswald,  Upper  Thorpe  House,  Black  Boy 
Colliery,  near  Bishop  Auckland      

Taylor,  Alfred  Henry.  Xgunguru  Coal  Mines,  Kiripaka, 

via  Auckland,  Xew  Zealand 
Taylor,  Thomas,  Chipchase  Castle,  W'ark-upon-Tyne 
Teasdale,  Thomas,  Middridge,  via  Heighington,  R.S.O.  ... 
Telford,  W.  H.,  HedleyHope  Collieries,  Tow  Law,  R.S.O., 

Co.  Durham    ... 


June  14,  1902 

Dec.    10,  1904 

April  28,  1900 
April  14,  1894 
Dec.      8,  1900 


May 
Dec. 
Dec. 
Dec. 

Aug. 
Aug. 


2,  1874 
9,  1899 

12,  1903 
9,  1893 

3,  1901 
2,  1902 


A.M, 
M 


S. 

A.M. 

M. 


Tennant,  John  Thomas,  James  Street,  Hamilton,  Newcastle, 

New  South  Wales      

Terry,  Arthur  Michael,  23,  Claremont  Place,  Gateshead- 

upon-Tyne        

Thomas,     Arthur,     10,      Florence      Terrace,      Falmouth, 

Cornwall 
Thomas,  Ernest  Henry,  Oakhill,  Gadlys,  Aberdare,  South 

Wales    ...  ...  

Thomas,  Iltyd  Edward,  Glanymor,  Swansea  

THOMAS,  J.  J.,   Hawthorn  Villa.  Kendal  

THOMAS,    RICHARD,   Cambria  Villa,   Stockton,   New    South 
Wales    ...  ...  

Thomlinson,  William,  Seaton  Oarew,  R.S.0 

THOMPSON,  Alfred,    Talbot    House,    Birtley,    R.S.O.,   Co. 

Durham  ...  

'I  bompsok,  Charles  Lacy,  Farlam  Hall,  Brampton  Junction,  A.M. 

(  tamberland     ...         ...         •••         ■••         •••         •••         •••      M. 


Sept.  2,  1871 
Aug.  4,  1894 
June  14,  1902 
June  14,  1902 

June  11,  1898 
Feb.  11,  1899 


April  9,  1904 
Dec.  12,  1903 

Sept.  11,  1875 
Oct.  12,  1895 
Aug.  1,  1903 
Feb.  13,  1904 

Dec.  14,  1901 
July  2,  1872 
April  9,  1892 
Oct.  3,  1874 
Aug.  6,  1881 
June  8,  1889 

Dec.  12,  1903 

Aug.  6,  1904 

Aug.  7,  1897 

Feb.  10,  1900 
Feb.  10,  1900 
June  21,  1894 

Feb.  11,  1899 
April  25,  1896 

Dec.  13,  1902 
Feb.  10,  1883 
Aug.  3,  1889 


LIST    OF    MEMBERS. 


82S  Thompson,   Joseph,  North   Biddick   Colliery,  Washington 

Station,  Co.  Durham 
829  Thompson,  John  G. ,  Bank  House,  Collins  Green,  Earlestown, 

Lancashire 
S30  Thompson,    John     William,    Greenfield    House,     Crook, 

R.S.O.,  Co.  Durham 

831  Thompson,  William,    1  and  2,   Great  Winchester  Street, 

London,  E.C.    .. 

832  Thomson,  John,  Eston  Mines,  by  Middlesbrough     ... 

833  Thomson,  Joseph  F.,  Manvers  Main  Colliery,  Rotherham 

834  Thomson,  John  Whitfield       

835  Thornton,  Norman  Mhschamp,  Seaton  Burn  and  Dinning- 

ton  Collieries,  Seaton  Burn,  Dudley,  R.S.O. ,  Northum- 
berland... 

836  Tinsley,  James,  Bridge  House,  Ebbw  Vale,  Monmouthshire 
S>37  Tizzard,   John,   48,   Hyde    Terrace,  Gosforth,   Newcastle- 
upon-Tyne 

838  Todd,  John  Thomas,  Blackwell  Collieries,  Alfreton 


839*To\YNSEM>,  Harry  Poyser,  Revue  Gold  Mining  Company, 
Penhalonga,  Rhodesia,  South  Africa 

840  Trelease,  William   Henwood,  Via  dei  Cattaneo,  Novara, 

Italy  ;  and  Ceppomorelli  per  Macugnaja.  Vail'  Anzasca, 
Prov.  di  Novara,  Italy 

841  Trevaille- Williams,   T.,   The  Rosery,  5,  Manor   Grove, 

Tonbridge,  Kent 

842  Tbevok,  Karle  Wellington  Jenks,  78,  Palace  Chambers, 

9,  Bridge  Street,  Westminster,  London,  S.  W.   ... 

843  Trotman,   Henry   Led,h,   Moorland   House,  Aspull,   near 

Wigan,  Lancashire    ... 

844  Trowell,  Thomas  

845  Tulip,  Samuel.  Bunker  Hill,  Fence  Houses  ... 

846  TuRNBtLL,    John    James,    East    Indian    Coal    Company, 

Limited,    Jherria   P.O.,    District   Manbhoom,    Bengal, 
India     ... 

847  Turneull,  Robert,  Usworth  Colliery,  Washington,  R.S.O., 

Co.  Durham     ... 

848  Tweddell,  George  Herbert,  48,  Percy  Park,  Tynemouth, 

Northumberland 
849*Tyek>.  John    Emanuel,    Umaria   Colliery,    Rewah   State,  A. 
Central  Provinces,  East  India 

850  Tyrrell,  Joseph  Burr,  Dawson,  Vukon  Territory,  Canada 

851  Tyzack,  David,  Bellingham,  Northumberland 

S52  Unwin.  Philip  Ibotson,  50,  New  Bridge  Street,  Newcastle- 
upon-Tyne 
853  Upton,  Prescott,  P.O.  Box  1026,  Johannesburg,  Transvaal 

Soi  Varty,    Thomas,    Skelton    Park   Mines,    Skelton,    R.S.O. , 

Cleveland 
S55  VaughaNj    C'edric,   Hodbarrow  Iron  Ore    Mines,    Millom, 

Cumberland     ... 

856  Vaughan.  John.  Balaclava  House,  Dowlais.  Glamorganshire 

857  Veasey,  Harvey  C,  "  Tetulmoorie,''  Sijua  P.O.,  Manbhum 

District,  Bengal,  India 

858  Vekny,  George,  Doubovais,  Balka  Krivoi,  Russia 

859  Verschoyle,    William    Den  ham,    co    Wei-hai-Wei    Gold 

Mining  Company.  Wei-hai-Wei,  China    ... 

860  Vitanoff,  George  N.    ...    ' A.M. 

M. 


xliii 

Date  of  Election 
and  of  Transfer. 

A.  April  8,  1893 
M.  Dec.  12,  1903 

June  8,  1895 
A.  June  10,  1893 
M.  Feb.  10,  1900 

Aug.  4,  1888 

April  7,  1877 

Feb.   6,  1875 

Oct.  11,  1902 

S.  April  27,  1895 

A.  Aug.  2,  1902 

M.  June  10,  1903 

Dec.  12,  1903 

Aug.  6,  1904 

S.  Nov.  4.  1  s7(j 

.M.  Aug.  1,  1885 

M.  June  8,  1889 


S61  Waddle.  Hugh,  Llanmore  Iron  Works 
Wales 


Llanelly,  South 


April  12,  1902 

April  8,  1893 

Dec.  10,  1898 

Aug.  2,  1902 

Feb.  13,  1904 
Feb.  14,  1903 
June  12,  1897 

Feb.  12,  1898 

Aug.  2,  1902 

Feb.  13,  1904 

M.  Dec.  10.  1877 

M.  Aug.  3,  1889 

Feb.  10,  1900 

Feb.  14,  1874 


Aug.  6,  1904 
June  12,  1897 


Feb.  12,  1887 

Dec.  10,  1892 
Feb.  12,  1898 

June  21,  1894 
Oct.   8,  1898 

Dec.  11,  1897 
April  22,  1882 
Aug.  3,  18S9 


Dec.  13,  1890 


xliv 


LIST    OF    MEMBERS. 


S6-2  Wadham,  Edward,  Millwood,  Dalton-in-Furness    

863  Wadham,  Walter  Francis  Ainslie,  Millwood,  Dalton-in- 
Fumess 

Sti  i  Wales,  Henri   Chomas,  Western  Mail  Chambers,  Cardiff 

865  Walker,  Hlnuy  Blair,  Cassell  Coal  Company,  Springs, 
Transvaal 

StiG  Walker,  .1  imes  Howard,  Bank  Chambers,  Wigan 

867  Walker,     John    Scarisbrick,     Pagefield    Iron     Works, 

Wigan,    Lancashire  ... 

868  Walker,  Sydney  Ferris,  5,  Cranbourne  Terrace,  Ashton- 

onder-Lyne,  Lancashire 

869  Walker,  THOMAS  A.,  Pagefield  Iron  Works.  Wigan,  Lan- 

cashire 

870  Walker,    William,    Jun.,     H.M.     Inspector    of    Mines, 

Doncaster 

871  Walker,   William   Edward,  Lowther  Street,  Whitehaven 
s7-_'  Wall,  Henry,  Rowbottom  Square,  Wallgate,  Wigan 

873   Wall.   William   Henry,   748,  Burrard  Strict,  Vancouver, 

British  Columbia 
s74  Wallwork,  Jesse,  Drywood,  Worsley,  Manchester 
875  Walsh,    George    Paton,   564,    Heirengracht,   Amsterdam 

Holland  

S76  Walton,  J.  Coulthard,  Writhlington  Colliery,  Radstock, 

via  Hath 


877  Walton,  William  Henry,  Bridgewater  Offices,  Walkden, 

near  Manchester 
s7s   Ward,  Alexander  Houstonne,  Raneegunge,  Bengal,  India 

879  Ward,  Thomas  Henry,  Giridih,  E.I.R.,  Bengal,  East  India  A. 

880  Waters,  Stephen,  Apartado  No.  96,  Pachuca,  Mexico 

ssi    Watkyn-Thomas,  William,  Workington      A 


882  Watson,   Claude  Leslie,    Elliot  Colliery,   New  Tredegar, 

via  Cardiff 
ss:;  Watson,    Edward,    East  Cannock    Colliery,    Hednesford, 

Staffordshire  ... 

884  Watson,  Thomas,  Trimdon  Colliery,  Trimdon  Grange 

885  Watts,  J.  Whidbourne,  P.O.  Box  179,  Barberton,  Trans- 

vaal 

886  Webster,  Alfred  Edward,  Manton,  Worksop,  Notts     ... 

887  Weed,   Walter  Harvey,  U.S.   Geological  Survey,  Wash- 

ington, D.C.,  U.S.A.  

888  Weeks,  John  George,   Bedlington,   R.S.O.,   Northumber- 

land (Past-President,  Member  of  Council)        

889  Weeks.    Richard   Llewellyn,    Willington,    Co.    Durham  A. 

(Member  of  Council)  ... 
890*Weinberg,     Ernest     Adolph,     20,     Copthall     Avenue,  A. 
London,  E.C.  ... 

891  Wells,  Joseph  Fleetwood.  Kamloops,  British  Columbia... 

892  Welsh,  Thomas,  69,  Primrose  Terrace,  Llwyncelyn,  Porth, 

near  Pontypridd,  South  Wales 
S93  Welton,    William    Shakspeare,   Elm    Road,    Wembley, 
Middlesex 

894  Western,    Charles    Robert,    Queen    Anne's    Mansions, 

Westminster,  London,  S.W. 

895  Westmacott,    Percy    Graham   Buchanan,    Rose    Mount, 

Sunninghill,  Berks.    ... 

896  Wiiai.i .i.v     Edmund   Bessell,  H.M.    Inspector   of  Mines, 

Edinburgh 

897  White,  Charles  Edward, Wellington  Terrace, South  Shields 

A. 

898  White,   Frederick    Napier,    H.M.    Inspector  of    Mines, 

12,  St.  James'  Gardens,  Swansea    .. 


Date  of  Election 
and  of  Transfer. 

Dec.   7,  1867 

Dec.  10,  1S98 
Feb.  11,  1893 

Oct.  9,  1897 
Dec.  9,  1899 

Dec.  4,  1869 

June  11,  1S98 

June  8,  1895 

Aug.  3,  1889 
Nov.  19,  1881 
June  8,  1895 

June  14,  1902 
Feb.  9,  1895 

Nov.  24,  1894 

Nov.  7,  1874 

.  Aug.  6,  1881 

.  June  8,  1889 

June  10,  1903 
April  14,  1894 
Aug.  5,  1882 
Aug.  3,  1889 
April  4,  1903 
.  Feb.  10,  L883 
Aug.  3,  1889 

Dec.  8,  1900 

.  Feb.  13,  1892 

Aug.  4,  1894 

Oct.  11,  1890 

Dec.  12,  1896 
June  12,  1897 

June  14,  1902 

Feb.  4,  1865 
.  June  10,  1882 
.  Aug.  3,  1SS9 
.  Feb.  12,  1898 
.  Oct.   8,  1898 

Aug.  5,  1899 

Feb.  14,  1903 

Dec.  14,  1901 

June  10,  1893 

June  2,  1866 

Aug.  1,  1903 

.  Nov.  4,  1876 

.  Aug.  1,  1885 

.  Aug.  3,  1889 

June  11,  1898 


LIST    OF    MEMBERS. 

S99  White,  Henry,  Walker  Colliery,  Newcastle-upon-Tyne     ... 

900  Whitehead,  John  James,   P.O.  Box  6407,  Johannesburg, 

Transvaal 

901  Widdas,    0.,    North     Bitchburn    Colliery,    Howden,     Dar- 

lington ... 

902  Widdas,  Percy,  Beechburn  Grange,  near  Ho\vden-le-Wear, 

R.S.O.,  Co.  Durham 

903  Wight,  Edward  .Septimus,  Taupiri  Coal  Mines,  Limited, 

Mine  Manager's  Office,  Huntly,  near  Auckland,  New  A. 
Zealand... 

904  Wight,  Robert  Tennant.  Hallbankgate,  Milton,  Carlisle 

905  Wig i it,  W.  H.,  Cowpen  Colliery,  Blyth         

906  Wilbraham,    Arthur    George    Bootle,    Mina    de    San 

Domingos,  Mertola,  Portugal 

907  Wilkins,  William  Glyde,  Westinghouse  Building,  Pitts- 

burg, Pennsylvania,  U.S.A. 

90S  Wilkinson,  John  Thomas,  East  Howie  Colliery,  via  Ferry- 
hill,  Co.  Durham 

909* Wilkinson.  William  Fischer.  Consolidated  Goldfields  of 
South  Africa,  Limited,  8,  Old  Jewry,  London,  E.  C.   ... 

910  Williams.  Alpheus  Fuller,  De  Beers  Consolidated  Mines, 

Limited,  Kimberley,  South  Africa 

911  WnxrAMs,   Gardner   Frederick,  De  Beers  Consolidated 

Mines,  Limited,  Kimberley,  South  Africa 

912  Williams,  Griffith  John,  H.M.  Inspector  of  Mines,  Bangor, 

Wales    ... 

913  Williams,  John,  Queen's  Terrace,  Llanrwst,  North  Wales 

914  Williams,    John    Richard,  P.O.   Box   149,  Johannesburg, 

Transvaal 

915  Williams,  James  Wilson,  15,  Valley  Drive.  Harrogate    ... 

916  Williams,  Luke,  Mount  Reid  Mining  Company,  Limited, 

Mount  Read,  Tasmania.  All  Transactions  and  Corre- 
spondence to  be  addressed  to  Parkside,  Park  Street, 
Hobart,  Tasmania 

917  Williams,  Robert,  30,  Clements  Lane,   Lombard  Street, 

London,  E.C.  ... 

918  Williams,     Samuel     Herbert,     23,     Somerset    Avenue, 

Winthrop,  Massachusetts,  U.S.A. 

919  Wilson,    Anthony,    Thornthwaite,  Keswick,  Cumberland  A 

920  Wilson,  Archibald   Laurence,   The   New    Ravenswood,  A. 

Limited,  Kavenswood,  Queensland,  Australia    ... 
U2 1    Wilson,  James,  Wellington  House,  Edmondsley,  Chester-le- 
Street,  Co.  Durham  ... 

922  Wilson,    Joseph    R.,    606-607,    Commonwealth   Building, 

Twelfth  and  Chesnut  Street.  Philadelphia.  Pennsylvania. 
U.S.A 

923  Wilson,  Lloyd,  Flimby  Colliery,  Maryport  ..  

924  Wilson,  Peregrine  Oliver,  coF.  F.  Wilson,  7,  Devonshire 

Square,  Hishopsgate  Street,  London,  E.C. 

925  Wilson,  Robert  Gott,  Battle  Green,  Pelton  Fell  Colliery, 

Chester-le-Street,  Co.  Durham 

926  Wilson,    William   Brumwell,   Horden  Dene,  Easington, 

Castle  Eden,  R.S.O. ,  Co.  Durham 

927  Wilson.  William  Brumwell,  Jun.,  Murton  Colliery  Office, 

Sunderland 

928  Wilson-Moore,   Aubrey  Percy,   Sheba   Queen  Gold   and 

Exploration,  Limited,  Barberton,  Transvaal 

929  W  inch  ell,  Horace  V.,  Butte,  Montana,  U.S.A 

9^0  Winstanley,  Robert,  42,  Deansgate,  Manchester  ... 

93!   \Witt,  Otto,  Kaafjord,  Finnmarken,  Norway 

932  Wood,  C.  L. ,  Freeland,  Forgandenny,  Perthshire    ... 

933  Wood,  Ernest  Seymour,  Dawdon  Colliery,  Seaham  Harbour 


xlv 

Date  of  Election 
and  of  Transfer. 

.  March  2,  1867 
.  Aug.  5,  1871 

Oct.  10,  1903 

Dec.  5,  1868 

Aug.  6,  1904 

.  Dec.  12,  1885 

,  Aug.  3,  1889 

Oct.  13,  1900 

Feb.  3,  1877 

.  Dec.  II,  1897 

.  Feb.  8,  1902 

Dec.  11,  1897 

Dec.  8,  1900 

Oct.  10,  1896 

Oct.  12,  1901 

Oct.  12,  1895 

Aug.  2,  1902 
Oct.  8,  1904 

June  11,  1904 
April  4,  1903 


April  10, 
June  13, 

July  14, 

Feb.  10, 
Dec.  13, 
June  12, 
April  2, 


1S97 

1896 

1896 
1900 
1902 
1897 
1S98 


April  13,  1901 


Oct. 

12, 

1895 

Jan. 

19, 

1895 

Dec. 

9, 

1893 

A.  Aug. 

6, 

1892 

M.  Dec. 

12, 

1903 

S.  Feb. 

6, 

1869 

M.  Aug. 

2 

1873 

Feb. 

9, 

1901 

Oct. 

14, 

1899 

Nov. 

24, 

1894 

Sept. 

"t 

1878 

Aprr 

I  9] 

1904 

Aug. 

3, 

1854 

Oct. 

10, 

1891 
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LIST    OF    MEMBERS. 


934  Wood,  John,  Coxhoe  Hall,  Coxhoe,  K.S.O.,  Co.  Durham 


Date  of  Election 
and  of  Transfer. 

June    8,  1889 

Aug.  4,  1894 
Aug.     3,  1S95 

Oct.  1,  1857 
June  14,  1902 
Sept.  3,  1S7U 
Aug.  5,  1871 
Feb.    14,  1903 

Aug.     6,  1857 

Nov.     7,  L863 

Feb.    10,  1S94 


935*W00D,  Sir  Lindsay,  Bart.,  The  Hermitage,  Chester-le-Street 

(Past  President,  Member  of  Council) 
936  Wood,  Richard,  P.O.  Box  5550,  Johannesburg,  Transvaal 

9^7   \Yo<u>.   Thomas,    North    Hetton  Colliery  Office,   Moorsley,        S. 
Hetton-le-Hole,  R.S.O.,  Co.  Durham       M. 

938  Wood,  Thomas  Otjtterson,  Bunker  Hill,  Fence  Houses     ... 

939  Wood,  William  Henry,  Coxhoe  Hall,  Coxhoe,  R.S.O.,  Co. 

Durham 

940  \Yooi>,    William    Outterson,    South    Hetton,    Sunderland 

(Past-President,  Member  of  Council) 

941  WOODBORNE,  Thomas  Jackson,  Bultfontein  Mine,  De  Beers 

Consolidated  Mines,  Limited,  Ivimberley,  South  Africa 

942  Woodeson,   William  Armstrong,   Clarke,   Chapman   and 

Company,  Limited,  Victoria   Works,    Gateshead-upon- 

Tyne     

94::  Woolcock,  Joseph  Henry,  49,  Lowther  Street,  Whitehaven 

944  Wokmai.1i,  Charles  Frederick,  Mayfield  Villa,  Saltwell,  A.M. 

Gateshead-upon-Tyne  ...  ...  ...  ...  ...       M. 

945  Worsdell,    Wilson.    North    Eastern    Railway   Company, 

( iateshead-upon-Tyne 

946  Wright,    Abraham,    East    Indian    Railway,    Engineering 

Department,  Giridih,  Bengal,  India 

947  Wrightson,  Sir  Thomas,  Bart.,  Stockton-upon-Tees 

948  Yeoman,  Thomas  Pressick,  Government  Collieries,  Warora, 

Central  Provinces,  India      ...         Aug.     1,1903 

949  Youll,  Gibson,  South  Waratah  Colliery,  Newcastle,  New 

South  Wales ...  Oct.    12,1901 

950  Young,   Harbex   Robert,    P.O.    Box    78,    Potchefstroom, 

Transvaal         Feb.     9,  1901 

951  Young,   James,   4,   Granville   Road,   Jesmond,  Newcastle- 

upon-Tyne       Oct.      9,  1897 

952  Young,    John    Andrew,   3,  Fountain  Avenue,  Gateshead-  A.M.  Dec.    10,  L887 

upon-Tyne       M.  Aug.     3,  1889 

953  Young,  John  Huntley,  WTearmouth  Colliery,  Sunderland  June  21,  1894 


Dec.  10,  1904 

June  10,  1893 

Dec.  8,  1883 

Aug.  3,  1889 

Oct.    14,  1899 

Feb.   11,  1905 
Sept.  13,  1873 


ASSOCIATE  MEMBERS  (Assoc.  M.I.M.E.) 
Marked  '  have  paid  life  composition. 

1  Ahier,    Philippe    Davidson,    Idaho-Alamo    Consolidated 

Mines,  Limited,  Three  Forks,  British  Columbia 

2  Alder,    William,    3,    Beech    Avenue,    Whitley,    R.S.O., 

Northumberland        ...         ...         ...         

3  Armstrong,  John  Hobart,  St.  Nicholas'  Chambers,  New- 

castle-upon-Tyne 

4  Armstrong,  T.  J. ,  Hawthorn  Terrace,  Newcastle-upon-Tyne 

5  Aspinall,  John  Eccles,  Dundee,  Natal,  South  Africa 

6  Atkinson,  Alfred,  Clarke,  Chapman  and  Company,  Limited, 

Victoria  Works,  Gateshead-upon-Tyne 

7  Atkinson,      George     Blaxland,     Prudential     Assurance 

Buildings,  Mosley  Street,  Newcastle-upon-Tyne 

8  Barrett,     William     Scott,    Abbotsgate,    Blundellsands, 

Lancashire 

9  Bates,  Leonard  J.  

10  Beauchamp,  Frank  B.,  Woodborough  House,  near  Bath  ... 
11*Bell,  Sir  Hugh,  Bart.,  Middleshrough-upon-Tees 

12  Bishop,    Clarence    Adrian,    Engineering    and    Building 
Works,  Mooi  River,  Natal,  South  Africa  


Date  of  Election 
and  of  Transfer. 

Oct.  14,  1S99 

Oct.  12,  1901 

Aug.  1,  1885 
Feb.  10,  1883 
Feb.  13,  1904 

April  13,  1901 

Nov.  5,  1892 


Oct  14,  1899 

Aug.  6,  1904 

Oct.  8,  1904 

Dec.  9,  1882 

Oct.  10,  1903 


LIST    OF    MEMBERS. 


13  Broadbext,  Arthur  Cecil,  Royal  Societies  Club.  St.  James' 

Street,  London,  S.  W. 

14  Broadbent,  Denis  Ripley,  Royal  Societies  Club,  St.  James' 

Street,  London,  S.W.    Transactions  sent  to  The  Library, 
Royal  Societies  Club,  St.  James'  Street,   London,  S.W. 

15  Bruttox,  P.  M.,  17,  Sandhill,  Newcastle-upon-Tyne 

16  Burdo.v,  Augustus  Edward,  Hartford,  Bedlington,  R.S.O., 

Northumberland 

17  Burn.  Charles  William,  28,  Fawcett  Street,  Sunderland 

is  Cackett,  James  Thoburn,  24,  Grainger  Street  West, 
Newcastle-upon-Tyne 

19  Capell,  Rev.  George  Marie  Passenham  Rectory,  Stony 
Stratford  ... 

20*Carr,  William  Cochran,  Benwell  Colliery,  Newcastle- 
upon-Tyne  (M<  mber  of  Council) 

21  Chambers,  David  Macdonald,  23,  St.  Mary's  Mansions, 
Paddington,  London,  W. 

22*Chewings,  Charles,  85,  Edward  Street,  Norwood,  South 
Australia 

23  Cochrane,  Ralph  D. ,  Hetton  Colliery  Offices,  Fence  Houses. 

Transaction.--  sent  to  W.  Cochrane,  Willington  Colliery 
Office,  Willington,  Co.  Durham 

24  Collopy,    Charles    J.,     P.O.    Box    1212,    Johannesburg, 

Transvaal 

25  Cooper,  R.  W.,  Newcastle-upon-Tyne  ... 

26  Cory,  Clifford  John,   c  o  Cory  Brothers  and  Company, 

Limited,  Cardiff 

27  Cruttenden,    William    Courtenay    Dawes,   5,    Laurence 

Pountney  Lane,  Cannon  Street,  London,  E.C.    .. 

28  Eccles,  Edward,  King  Street,  Newcastle-upon-Tyne 

29  Edwards,  F.  H. ,  Forth  House,  Bewick  Street,  Newcastle- 

upon-Tyne 

30  Ellam,    Albert    Spencer,     1,    Bury    Street,    St.    James', 

London,  S.W.  .. 

31  Ellis,  Oswald  William,  49,  Beaumont  Fee,  Lincoln 

32  Fairless,  Joseph,  Mineral  Traffic  Manager,  North  Eastern 

Railway  Company,  Newcastle-upon-Tyne 

33  Ferguson,  C.  A.,  P.O.  Box  1301,  Johannesburg,  Transvaal 

34  Foster,  T.  J.,  Coal  Exchange,  Scranton,  Pennsylvania, U.S.  A. 

35  Gibson,    Thomas   William,    Bureau    of    Mines,    Toronto, 

Ontario,  Canada 
.'It)  Graham,  John,  Findon  Cottage,  Sacriston,  Durham 

37  Gregson,  Jesse,  Australian  Agricultural  Company,  New- 

castle, New  South  Wales     ...         ...         

38  Gunn,  Scott,  18,  John  Street,  Sunderland     ... 

39  Guthrie,   Reginald,   Neville    Hall,    Newcastle-upon-Tyne 

(Treasurer,  Member  of  Council)    ... 

40  Haanel,  Eugene,  Department  of  Interior,  Ottawa,  Ontario, 

Canada... 

41  Harris-Edge,  H.  P.,  Coalport  Works,  Shifnal,  Salop 

42  Haswell,  William  Spence,  Beverley  Gardens,  Cullercoats 

43  Hedlev,'John  Hunt,  John  Street.  Sunderland 

44  Heeley,  George,  East  Avenue,  Benton,   Newcastle-upon- 

Tyne      

45  Henderson,     Charles     \\  illiam    Chipchase,    c  o    John 

George  Weeks,  Bedlington,  R.S.O.,  Northumberland... 

46  Henzell,  , Robert,  Northern  Oil  Works,  Newcastle-upon- 

Tyne      

47  Hildred,  Willows,  43,  Voltaire  Road,  Clapham,  London, 

S.W 
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Date  of  Election 
and  of  Transfer. 


Feb.  9,  1901 


Oct  14,  1899 
Oct.  13,  1900 

Feb.  10,  1883 
June  11,  1898 


Oct.  10,  1903 
Oct.  8,  1892 
Oct.  11,  1890 
Oct.  8,  1904 
April  25,  1896 

June  1,  1878 


Dec.  10, 

Sept.  4, 

Dec.  11, 

June  11, 

Oct.  13, 

June  11, 

April  25, 
Oct.  11, 


1898 
1880 

1897 

1904 

1894 

1887 

1896 
1902 


June  10,  1899 
July  14,  1896 
Dec.  12,  1891 


June  8,  1901 

Oct.  9,  1897 

Aug.  6,  1898 

Aug.  1,  1903 

Aug.  4,  1888 


Aug.  1,  1903 
June  S,  1901 
April  13,  1901 
June  13,  1891 

Dec.   14,  1895 

Dec.      9,  1882 

April  11,  1891 

June    9,  1900 


Xlviii  LIST    OF    MEMBERS. 

l';ite  of  Election 
and  of  Transfer. 

48  HoDGETTSj    Arthur,    co    A.    H.     Tliornton,    "  Overdale," 

Washwood  Heath  Road,  Birmingham      ...         ...  Oct.      9,1897 

49  Hopper,  John   Ingledew.   Wire  Rope  Works.  Thornaby- 

upon-Tees  ...         ...         ...         ...  ...  Dec.     8,  lsss 

50  Hc.mphkeys-Davies,  George,  5,  Laurence  Pountney  Lane, 

Cannon  Street.  London,  E.C Oct.      8,  1892 

51  HrNTER,  Charles  Edward,  Selaby  Park,  Darlington        ...  April  27,  1895 

52  1nni>,    Thomas   Sno\yi-,all,  Crown   Chambers,  Side,  New- 

castle-upon-Tyne          Dec.    10,  1898 

53  James,  Henry  M.,  Colliery  Office,  Whitehaven        ...         ...  June  10,  1893 

54  Jarvis,     Horace     William,      West      D3Tke,     Coatham, 

Redcar  ...         June  14,  1902 

55  .Jeans,  James  Stephen,  165,  Strand,  London,  W.C.  ...  April    2,  1898 

56  Jeffrey,  Joseph  Andrew,  co  The  Jeffrey  Manufacturing 

Company,  Columbus,  Ohio,  U.S.A.  ...  Dec.    11,  1897 

57  Jeffrie^,  Joshua,  Burwood  Extended  Colliery,  via  Dudley, 

New  South  Wales      Dec.    10,1898 

58*JoiCEY,  James  John.  62,  Finchley  Road,  London,  N.W.  ...  Oct.    10,  1891 

59  Kidson,  Arthur,  co  Glaholm  and  Robson.  Limited.  Rope 

Manufacturers,  Sunderland  ...         ...         ...  ..  April   8,  1899 

60  Krohn,  Herman  Alexander,  103,  Cannon  Street,  London, 

E.C Oct.    14,  1893 

61  Lamb,  Edmund  George,  Borden  Wood,  Liphook,  Hants.  ...  Feb.    12,  1898 

62  Lambert,  Thomas,  Town  Hall  Buildings,  Gateshead-upon- 

Tyne Aug.    2,  1902 

63  Langslow-Cock,    Edward    Arthur,   H.M.    Inspector    of 

Mines,      Mine     Office,     Seremban,     Negri      Sembilan, 

Federated  Malay  States       T. Aug.     2,1902 

64  Lishman,    George    Percy,    Bunker    Hill,    Fence   Houses, 

Co.  Durham Aug.     4,  1900 

65  Marshall,  P.,  University  School  of  Mines,  Dunedin,  New 

Zealand  ...         ...         ...  ...         ...         ...         ...  June  12,  1897 

66  .Minnow,  Ishmael.  Cape  Coast  Castle,  Gold  Coast  Colony, 

West  Africa June  11,  1904 

67  Mo KRis,  Percy  Copelaxd,  79,  Elm  Park  (hardens,  London, 

S.  W.  ;  and  1,  Garden  Court,  Temple,  London,  E.C.     ...  Feb.    14,  1903 

6S  O'Connor,  Arthur,  K.C.,  26,  Archbold  Terrace,  Newcastle- 
upon-Tyne        Feb.     S,  1902 

69  Page,    Davidge,    Hotel  Russell,   Russell  Square,   London, 

W.C Oct.    10,  1903 

70  Palmer,    Alj-red    Molyneix.   Newbrough    Lodge,    Four- 

stones,  Northumberland      ...         ...         ...         ...         ...  Nov.  24,  1894 

71  Pattinson,   Charles   Reginald,  Burnaby  Lodge,  Ryton- 

upon-Tyne       ...     " Oct.  11,  1902 

72  Perkins,  Charles.  Carham  Hall,  Coldstream,  N.B.            ...  Aug.  6,1892 
73*Pickup,  P.  W.  D.,  Rishton  Colliery,  Rishton,  near  Black- 
bum       Feb.  12,  1898 

74  Postlethwaite,    John,    Chalcedony   House,    Eskin    Place, 

Keswick  Feb.    11,  1905 

75*PR0CT0R,  John  Henry,  29,  Side,  Newcastle-upon-Tyne     ...  June     S,  1889 

76  Quince,  William  John,  P.O.  Box  297,  Pietermaritzburg, 

Natal,  South  Africa April   8,1905 

77  Rf.id,  Sidney,  26,  Claremont  Place,  Newcastle-upon-Tyne  Dec.    13,  1902 

78  Kihi.KY.  James  Caktmell.  1.  Bentinck  Terrace.  Newcastle- 

upon-Tyne Feb.    11,  1893 
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79  Rogerson,  John  Edwin,  Oswald  House,  Durham     

80  Rosen,  John,  P.O.  Box  1647,  Johannesburg,  Transvaal 

81  Russell,  James,  Westgate  Road,  Newcastle-upon-Tyne     .. 

82  Sadler,  Basil,  Craigmore,  Lanchester,  Durham 

53  Samuel,  David,  Ynyswen,  New  Road,  Llanelly,  South  Wales 

54  Sanders,  Charles  William  Henry,  Sherburn  House,  near 

Durham 

85  Saunders,  George  B. ,  Saunders,  Todd  and  Company,  Mari- 
time Buildings,  King  Street,  Newcastle-upon-Tyne 

S6  Scholer,  Peter,  73,  Browning  Street,  Fairview,  Johannes- 
burg, Transvaal 

87  Schumacher,  Raymond  William,  P.O.  Box  149,  Johannes- 

burg, Transvaal 

88  Scott,  John  Oliver,  The  Glebe,  Riding  Mill-upon-Tyne  ... 

89  Smith,  Arthur  Herbert,  Broad  Street  House,  London,  E.C. 

90  Smith,  Charles  Albert.  23,   Rectory  Terrace,    Gosforth, 

Newcastle-upon-Tyne 

91  Steuart,  Douglas  Stuart-Spens,  Royal  Societies  Club,  St. 

James' Street,  London,  S.W. 

92  Stewart.  Samuel,  16,  Great  Ceorge  Street,  Westminster, 

London,  S.W.  ;  and  Parkhurst,  Park  Road,  Wallington, 
Surrey  ... 

93  Stokes,  Henry  Gilbert,  c  o  Tasmanian  Copper  Company, 

Limited,  Blinman,  South  Australia 

94  Stowell,  William,  11,  Queen  Street,  Newcastle-upon-Tyne 

95  Strange, Harold  Fairbrother,  Johannesburg  Consolidated 

Investment  Company,  Limited,  P.O.  Box  590,  Johannes- 
burg, Transvaal 

96  Thompson,  Oswald.  Hendon  Lodge,  Sunderland      

97  Thompson,  Samuel,  The  Durban  Breweries  and  Distilleries, 

Limited,  Umbilo,  Natal,  South  Africa     ... 

98  Todd,  James.  West  View  House.  Durham 

99  Tonge,    James,  Jun.,   149,  Church  Street,   Westhoughton, 

Lancashire 

100  Tunnington,   Albert,  Colonia,    Limited,   Moodie's   Creek, 

near  Barberton,  Vaal  River  Colony,  South  Africa 

101  Turner,   Charles   Edward,    Minas  Herrerias,   Puebla  de 

(J uerman,  Pro vincia  de  Huelva,  Spain     ... 

102  Valentine,  James,  1,  West  View,  Horwich,  Lancashire   ... 

103  Voskule,  Cideon  A.,  The  Transvaal  Goldfields,  Limited, 

P.O.  Box  550,  Johannesburg,  Transvaal   ... 

104  Walker,  Frederick  Tillotson,  70,  Pilgrim  Street,  New- 

castle-upon-Tyne 

105  Wall,  George  Young,  Hal  mote  Court  Office,  NewExchequer 

Building,  Durham 

106  Walmesley,   Oswald,   2,   Stone  Buildings,  Lincoln's  Inn, 

London,  W.C.  

107  Weatherburn,    John,    Meynell    House,    Rowlands    Gill, 

Newcastle-upon-Tyne 

108  Welford,  Thomas,  Wallarah  Colliery,  Catherine  Hill  Bay, 

New  South  Wales 

109  Whitehead.  Thomas,  Brindle  Lodge,  near  Preston,  Lanca- 

shh-e 
110*Wood,  Arthur  Nicholas  Lindsay,  The  Hermitage,  Chester- 
le-Street 

111  Wraith,    George    Henry,    -Moor    House,     Spennymoor, 

R  S.O.,  Co.  Durham 

112  Wrightson,   Wilfrid  Ingram,  Neasham  Hail,  Darlington 
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Date  of  Election 
and  of  Transfer. 

June  S,  1895 
Dec.  10,  1S98 
Feb.  13,  1904 

Feb.  11,  1905 
Dec.  13,  1902 

Dec.  14,  1901 

Jan.  19,  1895 

Dec.  13,  1902 

April  9,  1904 
Dec.  11,  1897 
June  14,  1902 

Dec.  8,  1894 

June  10,  1899 

Feb.  12,  1898 

Dec.  11,  1897 
June  11,  1898 

Dec.  11,  1897 

June  10,  1899 

Aug.  1,  1903 
Aug.  6.  1892 

Dec.  14,  1901 

Oct.   9,  1897 

Aug.  6,  1898 

June  14,  1902 

Dec.  10,  1904 

June  10,  1903 

Nov.  24,  1894 

June  8,  1895 

Oct.  13,  1894 

June  10,  1903 

June  12,  1897 

July  14,  1S96 

April  4,  1903 
Dec.  9,  1899 


113  Young,  Mrs.  H.  E.,  Atlin,  British  Columbia 


April  4,  1903 


LIST    OF    MKMP.K15S. 


ASSOCIATES  (Assoc.  I.M.E.) 

Marked  '  have  paid  life  composition. 

1  Allpobt,  Edward  Aston,  Lound  House,  Haxey,  yia 
Doncaster 

•J  Akchdalk,  Hew  an.  West  \'ie\v,  Low  Eighton,  Low  Fell, 
Gateahead-upon-Tyne  

3  Archer,  Matthew  William,  High  I'riestfield,  Lintz  Green, 

Co.  Durham 

4  ARMSTRONG,  Henry,  South  View  House,  Greenhill,  Murton 

Colliery,  near  Sunderland    ... 

5  ARMSTRONG,  William,  Jan.,  Wingate,  R.S.O.,  Co.  Durham 

6  Armstrong,  William  P.,  Bewicke  Main,  Birtley,  R.S.O., 

Co.  Durham 

7  Atkinson,    Bertram,    2,    Devonshire   Terrace,  Newcastle- 

upon-Tyne        ...         ...         ...         

S  Bamborough,  Jacob,  Mason  View,  Seaton  Burn,  Dudley, 
R.S.O.,  Northumberland     

9  Barker,  John  Dunn,  Hollinside  Terrace,  near  Lanchester, 
Co.   Durham 

10  Bates,  Johnson,   5,    Grange    Villa,    Chester-le-Street,   Co. 

Durham 

11  Battey,  Thomas,  Station  Road,  Shiremoor,  Northumberland 
1  2  Bayldon , Harold  Cresswell,  c  o  Bechuanaland  Exploration 

Company,  Limited,  Bulawayo,  Rhodesia,  South  Africa 

13  Bell,  William,  Plashetts,  Northumberland  

14  Benson,   Herbert   Sydney,   Shield    Row    Hall,    Stanley, 

R.S.O.,  Co.  Durham  

15  Berkley,  Robert,  c/o  W.  T.  Berkley,  East  Stanley  Colliery, 

Stanley,  R.S.O.,  Co.  Durham  

16  Bewick,   George,  Johnson  Terrace,  West  Auckland,   Co. 

Durham 

17  Blair,  Robert,  6,  Hamilton  Terrace,  Whitehaven,  Cumber- 

land                ...         

18  Booth,  Frederic  Lancelot,  Ashington  Colliery,  Morpeth 

19  Bowes,  Thomas,  Pontop  House,  Annfield  Plain.  R.S.O. 

20  Burt,  Thomas,  Engine  Square,  Washington  Colliery,  Co. 

Durham 

21  Carroll,  John,  Spring  Bank  House,  Newfield,  Willington, 

Co.  Durham 

22  Charlton,  William  John,  Jun.,  17,  First  Row,  Ashington, 

Morpeth,  Northumberland  ...  ...  ...  

23  Cheesman,    Matthew  Forster,  Throckley  Colliery,  New- 

burn,  R.S.O. ,  Northumberland 
•24  Chipchase,  John,  Trimdon  Colliery,  near  Ferryhill,  Durham 

25  Clark,     Nathaniel     J.,     1,    Hawthorn    Terrace,     Pelton 

Fell,  Chester-le-Street,  Co.  Durham  

26  Clark,  Thomas,  Dipton  Colliery,  Lintz  Green  Station 

27  Clifford,   Edward  Herbert,  Rand  Club,  Johannesburg, 

Transvaal 

28  Clive,  Robert,  Bentley  Colliery,  near  Doncaster     

29  Clough,  Edward  Stokoe,  Bomarsund  House,  Bomarsund, 

Bedlington,  R.S.O.,  Northumberland       

30  Clough,  John,  1,  Melton  Terrace,  Seaton  Delaval  Colliery, 

R.S.O.,  Northumberland     


Date  of  Election 
and  of  Transfer. 

S.  April  14,1894 
A.  Aug.  4,  1900 

Feb.  8,  1902 
S.  June  8,  1895 
A.  Aug.  4,  1900 

Dec.  12,  1903 
S.  June  11,  1898 
A.  Aug.  6,  1904 

Dec.  14,  1901 

Aug.  6,  1904 


Oct.   8,  1904 
Aug.  5,  1899 


Feb. 

U, 

1905 

Oct. 

13, 

1894 

s. 

April 

2 

1898 

A. 

Aug. 

3, 

1901 

s. 

Feb. 

13, 

1897 

A. 

Aug. 

6, 

1904 

S. 

Feb. 

11, 

1905 

A. 

Aug. 

5, 

1905 

Dec. 

14, 

1901 

April  10, 

1897 

Aug. 

2 

1902 

S. 

Feb. 

io', 

1894 

A. 

Aug. 

4, 

1900 

Feb. 

13, 

1892 

April 

9, 

1904 

Feb. 

12, 

1898 

April 

12, 

1902 

S. 

Dec 

13, 

1902 

A. 

Aug. 

5) 

1905 

Dec. 

13, 

1902 

S. 

April  13, 

1901 

A. 

Aug. 

1, 

1903 

Oct. 

11, 

1890 

S. 

Oct. 

13, 

1S94 

A. 

Aug. 

6, 

1898 

S 

.  Feb. 

10, 

1900 

A 

•  Aug. 

1, 

1903 

Feb. 

14, 

1903 

Feb. 

13, 

1897 
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31  Coade,  Samuel,  Steel  Green,  Millom,  Cumberland 

32  Cockburn,    Evan,    Waldridge   Colliery,    Chester-le-Street, 

Co.  Durham    ... 

33  Cockburn,  John,  Fatfield  Road,  Washington,  Co.  Durham 

34  Cook,  George,  Binchester  Hall,  Bishop  Auckland 

:!.">  1'ihvki.i,,     Edward,     Boldon     Collieiy,     Brockley     Whins, 
R.S.O.,  Co.  Durham  

36  Cowley,  Silas  Scrafton,  10,  Vane  Terrace,  New  Seaham, 

via  Sunderland,  Co.  Durham 

37  Cowx,  H.   F.,  Olive  Cottage,  Sycamore  Terrace,   Haswell, 

via  Sunderland 

38  Coxon,  Samuel  George,   13,  Station  View,  Waterhouses, 

Co.  Durham     ... 

39  Coxon,  William  Bilton,  South  View,  Crook,  Co.  Durham 

40  Crofton,  Charles  Arthur,  Dovecote  Moor  Coal  Company, 

Limited,  Clifton,  Morpeth,  Northumberland 

41  Crowle,  Percy,  51,  Mainsgate  Road,  Millom,  Cumberland 

42  Cummings,   John,  Moor   House,  Littletown  Colliery,  near 

Durham 

43  Danskin,    Thomas,    Springwell    Colliery,   Gateshead-upon- 

Tyne      

44  Davis,    James    E.,    South    Medomsley    Colliery,    Dipton, 

R.S.O.,  Co.  Durham  

45  Davison,   Francis,  37,  Hedley  Hill  Terrace,  Waterhouses, 

Co.  Durham     ... 

46  Daykin,  George,    43   and   44,    Thomas   Street,    Auckland 

Park,  near  Bishop  Auckland 

47  Dixon,  George,  Palana  Colliery,  Bikaner,  Rajputana,  India 

4S  Dunnett,  Samuel,   West   View   House,    Coomassie   Road, 
Waterloo,  Blyth,  Northumberland 

49  Eadie,  John  Allan,  Jun.,  Blaydon  Burn  Colliery,  Blaydon- 

upon-Tyne 

50  Eddowes,    Hugh    M.       ...         ...         

51  Elliott,  Christopher,  11,  Front  Street,  East  Stanley,  Co. 

Durham 

52  Elves,  Edward,  Sherburn  Colliery,  near  Durham 

53  EmmersoU,  George,  Oakenshaw  Colliery,  Willington,  Co. 

Durham 

54  English,  Thomas  Wkddle,  Haltou  Colliery,  Whittington, 

Corbriclge-upon-Tyne 

55  Hskdale,  John,  Ashington  Colliery,  Morpeth,  Northumber- 

land 

56  Falcon,   Michael,   New   Sinkings,   Ynysddu,    Monmouth- 

shire 

57  Fewster,  John,  4,  Belgrave  Terrace,  Felling,  R.S.O.,  Co. 

Durham 

58  Finney,  Joseph,  Elswick  Collieries.  Xewcastle-upon-Tyne 

59  Foggo,  John  Frederick,  Netherton  Colliery,   near   New- 

castle-upon-Tyne 

60  Ford,  Thomas,  Blaydon  Burn  Colliery,  Blaydon-upon-Tyne 

61  Forster,    Frank,    22,    Gowland    Terrace,    Wheatley   Hill 

Colliery,  Thornley,  R.S.O.,  Co.  Durham 

62  Gallagher,  Patrick,  15,  James  Street,  Newfleld,  Chester- 

le-Street,  Co.  Durham 

63  Glass,   Robert  William,  Craigielea,   Whickham,  R.S.O., 

Co.  Durham     ... 

64  Gordon,  George  Stoker.  Louisa  Terrace,  West  Stanley  ... 


Date  t 

if  Election 

and  of  Tra 

nsfer. 

Dec. 

10, 

1904 

Aug. 

5, 

1893 

Apri 

1  9, 

1904 

s, 

Aug. 

o 

1902 

A. 

Aug. 

5, 

1905 

Oct. 

8, 

1904 

Feb. 

13, 

1904 

Apri] 

14, 

1894 

Feb. 

9, 

1901 

S. 

Feb. 

12, 

189S 

A. 

Aug. 

2, 

1902 

S. 

Dec. 

10, 

1898 

A. 

Aug. 

1, 

1903 

Feb. 

11, 

1905 

Aug.  2,  1902 


Dec. 

Feb. 

Feb. 

July 
S.  June 
A.  Aug. 


10,  1898 
12,  1898 

12,  1898 

14,  1896 

13,  1896 
6,  19U4 


June  8,  1895 


S.  Oct. 
A.  Aug. 
8.  Oct. 
A.  Aug. 

Feb. 
June 

Oct. 

Feb. 

Oct. 

S.  Oct. 
A.  Aug. 

Feb. 

Aug. 
S.  June 
A.  Aug. 

Aug. 


10,  1903 

5,  1905 
8,  1S98 

1,  1903 

11,  1905 
13,  1S96 

8, 1898 

11,  1905 

11,  1902 

13,  1894 
4,  1900 

13,  1897 

6,  1898 

14,  1902 
6,  1904 

2,  1902 


Feb.   S,  1902 


Dec.  13,  1902 
S.  June  10,  1899 
A.  Aug.  1,  1903 

Feb.  15,  1896 


lii 


LIST    OF    MEMBERS. 


ti")  Graham,  Cecil,  Sumriside,  Tow  Law,  R.S.O.,  Co.  Durham 

66 

67 


GREENE,  CHARLES  C,    Hotel  Graystone,  66.  (Jeary  Street. 

San  Francisco,  California,  U.S.A. 
Gbeenwell,     Alan    Leonard    Stapylton,    Windlestone 

Colliery,  Ferryhill,  Co.  Durham    ...         


68  Hall,  Joseph   Perctval,  Edmondsley  Collier}-,  Chester-le- 

Street    ... 

69  Hall,     Robert    William,     1,    Railway    Street,    Murton 

Colliery.  Sunderland... 

70  Hampson,     Alexander,     St.     Helen's    Colliery,     Bishop 

Auckland 

71  Handyside,  William,  Jun.,  4,  Brandling  Terrace,  Felling - 

upon-Tyne 

72  Harbit,  William    Dlniiam,  Chopwell,  Ebchester,  R.S.O., 

Co.  Durham     ... 

78  Hare,  George,  Seghill  Colliery,  Northumberland  ... 

74  Hawks,    George    Arthur,    29,    Dene    Terrace.    Murton 

Colliery,  via  Sunderland 

75  Hedlet.    George   William,   Deafhill    Colliery,    Trimdon 

Grange,  R.S.O.,  Co.    Durham  

76  BLenderson,  William,  4,  Beatrice  Terrace,  New  Herring- 

ton,  Fence  Houses 

77  Herriotts,     Joseph    George,  7,    Granville    Terrace,  Bin- 

chester,  Co.  Durham 
7S  Herron,  Edward,  Holly  Terrace,  Stanley,  R.S.O.  ... 

79  Heslop,   William,  Hunwick.  Willington,  Co.  Durham 

80  HODGSON,    Joseph,    West    Thornley    Colliery,    Tow    Law, 
R.S.O.,  Co.  Durham 

HORNSBY,  Demster,  ( 'hoppington  Colliery,  Scotland  Gate, 
R.S.O. ,  Northumberland     ...         

Humble,  John  Norman,  West  Pelton  House,  Beamish, 
H.S.O.,  Co.  Durham  

Hinter.  Andrew.  2,  Abbotsford  Terrace,  South  Shields  ... 


81 

8-2 

S3 

84  Imrie,  Henry  Marshall,  Western  Hill,  Durham 

85 

86 


Jaeger,     Bernard,    Heathfield,     6,    Bronclesbury    Road, 

London,  N.W. 
James,  Alexander  A.,  Croxdale,  near  Durham 

87  Jeffery,   Albert  John,  6,   Bowlby  Street,   Houghton Je- 

Spring,  R.S.O.,  Co.  Durham  

88  Johnson.  William.  Framwellgate  Moor.  Durham     ... 

S9  Jones.  William,  Grange  Terrace,  Trimdon  Grange,  R.S.O., 
Co.  Durham     ... 

9i  1  Kellett,  Robert. Orchard  House, Escombe, Bishop  Auckland 

91  Kirby,  Matthew  Robson,  c/o  A.    L.   Steavenson,  Holywell 

Hall.  Durham 

92  Knight,    William    James,    2,    Front    Street,    Easington 

Colliery,  Castle  Eden,  R.S.O.,  Co.  Durham        

93  Liddell,  Christopher,  Woodhorn  Colliery,   Northumber- 

land 

94  Lightley,  John.  9,  Hawthorn  Grove,  Wallsend-upon-Tyne 

95  Logan,  Reginald  Samuel  Moncrieff,  20,  Boyd  Terrace, 

Blucher  Pit,  Newburn,  R.S.O.,  Northumberland 

96  Longridce,  John,  27,  Mary  Agnes  Street,  Coxlodge,  Gos- 

forth,  Newcastle-upon-Tyne 

97  McCarthy,    Michael    Dodds,    Grove    Cottages,     Birtley. 

R.S.O.,  Co.  Durham  

98  McGregor,   John   Edward,   32,   Clifford    Road,    Stanley, 

K.S.O.,  Co.  Durham 


Date  of  Election 
and  of  Transfer. 

S.  April  4,  1903 
A.  Aug.  1,  1903 


s.  Feb. 
A.  Aug. 
S.  Oct. 
A.  Aug. 


15,  1896 
3,  L901 

8,  1898 
5,  1905 


S.  Oct.  9,  L897 

A.  Aug.  2,  1902 

Dec.  13,  1902 
Feb.  12,  1898 

June  12,  1897 
S.  Dec.  10.  L898 
A.  Aug.  5,  1905 

Feb.  12,  1S98 

Dec.  12,  1903 

Dec.  13,  1902 

Oct.  12,  1901 

April  28,  1900 
Feb.  15,  1896 
Oct.   8,  1898 

Feb.  14,  1903 

Feb.  12,  1S98 

S.  Aug.  2,  1902 

A.  Aug.  5,  1905 

Feb.  13,  1897 

Feb  14,  1903 

S.  June  12,  1897 

A.  Aug.  1,  1903 

June  10,  1893 

April  28,  1900 

Aug.  6,  1892 
S.  Aug.  4,  1894 
A.  Aug.  1,  1903 

Feb.  12,  1898 
S.  June  9,  1900 
A.  Aug.  1,  1903 

Oct.  11,  1902 

S.  Dec.  14,  1901 

A.  Aug.  6,  1904 

April  25,  1896 

S.  Feb.  9,  1901 
A.  Aug.  1,  1903 

Feb.  11.  1905 


Dec.  14,  1901 
S.  April  4,  1903 
A.  Aug.  1,  1903 


LIST    OF    MEMBERS. 


0.0  Marley,  Frederick  Thomas,  c/o  Bengal  Coal  Company, 
Limited,  Sodepore  Colliery,  Sitarampore,  E.  I.  R., 
Bengal,  India  ... 

100  Marshall,   John   Joseph,    14,  Fairford  Terrace,   Stanley. 

R.S.O.,  Co.  Durham... 

101  Mason*,     Benjamin*,     Burnopfield      Colliery,     Burnopfield, 

R.S.O.,  Co.  Durham 

102  Melville,    John    Thomas,    17,    Elsdon    Road,    Gosforth, 

Xr\i'oastle-upon-Tj'ne 

103  Mkrivale,     Charles     Herman,     Radeliffe,     Acklington, 

Northumberland 

104  Milburn,  Edwin  Walter,  Haworth  Hall,  near  Rotherham 

105  Milburn*,  William,  Birtley  White  House,  near  Chester-le- 

Street 

106  Milburn'e,    John    Etherington,    Redworth    Road,    New 

Shildou,  Darlington  ... 

107  Miller,  Alexander,  Woonona,  near  Sydney,  New  South 

Wales   ...         ...  

108  Minns,    Thomas    Tate,    Jim.,    Shildon    House,    Shildou, 

R.S.O.,  Co.  Durham 

109  Minto,  George  William,  Coolbawn,  Castlecomer,  Co.  Kil- 

kenny, Ireland  ...  ...  ...  

110*Mitchell- Withers,  William  Charles,   P.O.   Box   2969, 
Johannesburg,  Transvaal     ... 

111  Morland,  Thomas,  New  Herrington,  Fence  Houses 

112  Morris,  George  Bailey,    1,  The   Lyons,    Hetton-le-Hole, 

R.S.O.,  Co.  Durham 

113  Morson,  Farrep.  William,  Glenholm,  Crook,  R.S.O.,  Co. 

Durham 

114  Murray,  Frank  Douglas,  Jumpers   Deep,  Limited,  P.O. 

Box  1056,  Cleveland  Station,  Johannesburg,  Transvaal. 
Transactions  sent  to  J.  A.  Allen,  Jumpers  Deep  Gold 
Mining  Company,  Cleveland  Station,  Johannesburg, 
Transvaal 

115  Musgrove,   William,  Heddon  Colliery,  Northumberland... 


116  Naisbit,  John,  No.  48,  Tudhoe  Colliery.  Spennymoor 

117  Nelson,   George   Catron,  Garesfiehr  Colliery,  near  Lintz 

Green,  R.S.O.,  Co.  Durham...         ...         

118  Nesbit,  John   Striker,   Marley  Hill   Colliery,   Swalwell, 

R  S.O.;  Co.  Durham 

119  O'Keefe,  J.  E.,  10,  Newburgh  Street,  Amble,  Acklington, 

Northumberland 

120  Oliver,    William,    14,    Model   Street,    New   Seaham,   via 

Sunderland 

121  Owen,  William  Rowland,  The  Sangli  Gold-mines,  Limited, 

Gadag,  Bombay  Presidency,  India 

122  Parkin,     Thomas     Wakefield,     17,     Gowland     Terrace, 

Wheatley  Hill  Colliery,  Thornley,  R.S.O.,  Co.  Durham 

123  Parringtox,  Thomas  Elliott  Hill  House,  Monkwearmouth 

124  Pattisox,   Charles   Arthur,    High   Grange,    Howden-le- 

Wear,  R.S.O.,  Co.  Durham  

125  Pattisox,      William.,      11,     Ford     Street,      Jeppestown, 

Transvaal 

126  Pearson,    John   Charlton,    Swiss    Cottage,   Westerhope, 

Kenton,  Newcastle-upon-Tyne 

127  Pedelty,    Simon,    Hemsworth    Collieries,    Kinsley,    near 

Wakefield 

128  Peel,   George,  Jun.,  27,  Langley   Street,   Langley   Park, 

Durham 


liii 


Date  of  Election 

and  of  T 


S.  Oct.  s,  LS93 
A.  Aug.  5,  1905 

April  9,  1904 

April  11,  1891 

April  8,  1899 
S.  June  9,  1900 
A.  Aug.  6,  1904 
S.  Feb.  10,  1900 
A.  Aug.  5,  1905 

June  8,  1895 
S.  Oct.  14,  1899 
A.  Aug.  6,  1904 

Oct,  10,  1903 
S.  April  10,  1897 
A.  Aug.  1,  1903 

Oct.  10,  1891 
S.  April  2S,  1900 
A.  Aug.  2,  190  J 

Feb.  11,  1899 

Oct.  11,  1902 
Aug.  4,  1900 


S.  Aug.  7,  1S97 

A.  Aug.  2,  1002 

S.  June  8,  1895 

A.  Aug.  1,  1903 

April  27,  1895 

Feb.  8,  1902 

S.  Oct.  9,  1897 

A.  Aug.  5,  1905 


April  13,  1901 
Dec.  12,  1903 
Feb.  12,  1898 


Feb.  8,  1902 
S.  Aug.  3,  1895 
A.  Aug.  1,  1903 
S.  April  13,  1901 
A.  Aug.  5,  1905 

Dec.  13,  1902 

Feb.  14,  1903 

Dec.  10,  1892 

April  4,  1903 


liv  LIST    OF    MKMBERS. 


L29  Peel,  John  William,  Thorn  hill  Collieries,  near  Dewsbury, 

Yorkshire 
130  Phelps,  Charles,  KImblesworth Colliery,  Chester-le-Street, 

Co.   Durham      ... 

L31  Potts,  Latjrance  Wylam,  The  Leam,  Fulling,  R.S.O., 
Co.  Durham 

132  Pratt,  George  Ross,  Springwell  Colliery,  Gateshead-upon- 

Tyne     

133  Proctor,  Thomas,  Woodhorn  Colliery,  Morpeth     

134  RAINE,  Fred.  J..  Wellington  Terrace,  Birtley,  R.S.O.,  Co. 

Durham 

135  R  \m-\v.  John  GLADSTONE,  Page  Bank  Colliery,  via  Spenny- 

moor,  Co.  Durham     ... 
ISO  Richardson.  Sydney       

137  Ridley,  George  D.,  Medomsley,  R.S.O.,  Co.  Durham 
US   Rivers,  John,  Bow  Street,  Thornley  Collier}',  Durham     .. 
L39  Robinson,  .Unix  William     Callerton,   Kenton,  Newcastle- 
upon-Tyne        ...  

140  Robinson,  John    William,  Boldon  Colliery  Office,  Boldon 

Colliery,  R.S.O.,  Co.  Durham        

141  RoBSON,  William,  Jun.,  Durham  House,  Hanham,  Bristol 

142  Rochester,   William,    Ryton  Barmoor,  Ryton-upon-Tyne 

143  Rochester,  William  Simm,  Wellington  Terrace,  Edmonds- 

ley,  Chester-le-Street,  Co.  Durham 

144  RosCAMP,  Joseph  Cresswall,   Ravensworth .Colliery,  Low 

Fell.  Gateshead-upon-Tyne  .. 

145  Saner,  Charles  B.,  Village  Deep,  Limited,  P.O.  Box  1176, 

Johannesburg,  Transvaal    ... 

146  Schollick,  Thomas,  13,  Model  Street,  New  Sea  ham,  via 

Sunderland 

147  Seed,  Alexander,  1,  College  Terrace,    Brandon  Colliery, 

R.S.O.,  Co.  Durham 

148  Severs,  Jonathan,   Stanley,  R.S.O. ,  Newcastle-upon-Tyne 

149  Sharpley,  Harold,  The  White  Feather  Main  Reef  Gold 

Mine,  Kanowna,  Western  Australia 

1.50  Simpson,  Richard  Charlton,  Wellington  Terrace,  Edmonds- 
ley,  Chesterde-Street,  Co.  Durham 

L51  >mall\vood,  Percy  Edmund,  Chopwell  Colliery,  Lintz 
Green,  R.S.O.,  Co.  Durham 

152  Snowdon,  Thomas.  Jun..  Oakwood,  Cockfield,  R.S.O.,  Co. 

Durham  ...         ...  ...         

153  Southern,  Stephen,  Heworth  Colliery,  Felling.  R.S.O.,  Co. 

Durham 

154  Stobart,  Thomas  Carlton,  Ushaw  Moor  Colliery,  Durham 

155  Stoker.  Nicholas,  South  Pelaw  Colliery,  Chester-le-Street 

156  Stokoe,  John  George,  Station  Road,  Birtley,  R.S.O.,  Co. 

Durham 

157  Swan,     William     Edward,     Washington     Colliery,    Co. 

Durliam 

158  Tarbuck,  Harold,  Ryhope  Colliery,  near  Sunderland 

159  Taylor,    Herbert   William,    El   Bote   Mine,    Zacatecas, 

Mexico 

160  Turnbull  William,  West  Holywell,  Backworth  Colliery, 

Northumberland 

Hil  TURNER,  GEORGE,  Tindale  Terrace,  Roachburn  Colliery, 
Brampton  Junction,  Carlisle 

162  TWEDDELL,  John  Smith,  Seaton  Delaval  Colliery,  North- 
umberland 


Date  of  Elect  ion 
and  of  Transfer. 

S.  Aug.  4,  1894 
A.  Aug.  4,  1900 

Aug.  3,  1901 

April  4,  1903 

June  8,  1895 
Oct.  13,  1894 

S.  Feb.  15.  IS! Hi 
A.  Aug.  6,  1904 


Dec. 

in. 

1892 

s. 

Oct. 

9, 

1897 

A. 

Aug. 

6, 

1904 

Feb. 

8, 

1890 

Feb. 

9, 

1895 

Dec.  13,  1902 
S.  April  12,  1902 
A.  Aug.  5,  1905 
S.  June  11,  1892 
A.  Aug.  3,  1895 

Dec.  10,  1898 

Feb.  13,  1904 
Aug.  2,  1902 


April  10,  1S97 

Dec.  12,  1903 

April  4,  1903 
S.  June  8,  1895 

4,  1900 
8,  1900 

5,  1905 


A.  Aug. 
S.  Dec. 
A.  Aug. 


Feb.  13,  1904 

Oct.  11,  1902 
S.  June  12,  1897 

A.  Aug.  3,  1901 

S.  Dec.  14,  1895 

A.  Aug.  3,  1901 

Aug.  2,  1902 

Feb.  13,  1904 

Dec.  9,  1899 

April  9,  1904 

Feb.  15,  1896 

Aug.  2,  1902 

Oct.   S,  1904 

June  8,  1895 
S.  Feb.  13,  1S97 
A.  Aug.  1,  1903 


163  Ukwin,  John,  Inkerman  House,  Usworth  Colliery  ... 


Feb.  15,  1896 


LIST    OF    MEMBERS.  lv 

Date  of  Election 
and  of  Transfer. 

164  Urwin,  Thomas,  Dipton  Colliery,  Lintz  Green,  R.S.O. ,  Co. 

Durham  Feb.    14,  1903 

165  Wainwright,  William,  Heworth  Colliery,  Felling,  R.S.O. , 

Co.  Durham April    2,1898 

166  Walker,  Joseph  Henry,  SideclirTe,  Roker,  Sunderland     ...       S.  Oct.    13,  1900 

A.  Aug.    2,  1902 

167  Wallace,  James,  co  Wild's  Temperance  Hotel,  Ludgate 

Hill,  London,  E.C Oct.    11,  1902 

16S  Walton,    Arthur    John,     Bettisfield    Colliery,    Bagillt,  S.  Feb.  12,  1898 

North  Wales A.Aug.     1,1903 

169  Walton,   Harry,   Durham    Road,    Consett,    R.S.O.,    Co. 

Durham  Dec.    10,  1904 

170  Welsh,    Arthur,    Red    House,    Tunstall    Village,    near        S.  Aug.     1,  1896 

Sunderland      A.  Aug.     1,  1903 

171  Whitfield,  Thomas   Ccthbert,  Hylton  Colliery,  Castle- 

town, near  Sunderland         ...         ...         ...         ...         ...  Oct.      8,  1904 

172  Widdas,  Frank,  Horden,  Easington,  R.S.O.,  Durham       ..  Dec.      8,  1900 

173  Wilkinson,  John  William,  South  Durham  Cottages,  Eldon 

Old  Pit,  Bishop  Auckland Dec.    13,1902 

174  Wilkinson,    Mai-rice  Hewsox,    Medomsley,    R.S.O.,    Co. 

Durham  Dec.    12,  1903 

175  Willis,  Henry  Stevenson,  Medomsley,  R.S.O.,  Co.  Durham   S.  Feb.    13,  1892 

A.  Aug.     4,  1900 

176  Wilson,  Christopher,  40,  Morris  Street,  Birtley,  R.S.O., 

Co.  Durham Feb.    11,1905 

177  Wilson.   Hugh,   18,    Grange  Villa,    Chester  de-Street,  Co. 

Durham  Feb.  13.  1904 

17S  Young,  George  Ellis,  Findon  Hill,  Sacriston,  Durham    ...        S.  Aug.     3,  1901 

A.  Aug.     5,  1905 


STUDENTS  (Stud.I.M.E.). 

Date  of  Election. 

1  Bell,  Harold  Percy,  CTyvedon,  Cleadon,  Sunderland Aug.     2,  1902 

2  Blandford,    Thomas,    Deaf    Hill    Colliery,     Trimdon    Grange, 

R.S.O.,  Co.  Durham  Dec.     12,  1903 

3  Brandon,  Geoffry,  9,  Kensington  Gardens,  Monkseaton  ...  Dec.      8,  1900 

4  Brown,    Edward   Otto    Forster,    Springfort,    Stoke   Bishop, 

near  Bristol Dec.    14,1901 

5  Dixon,  George,  Seghill  Colliery,  Seghill,  Northumberland         ...  Feb.     9,1901 

6  Douglas,  Albert  Edward,  Usworth  Hall,  Co.  Durham  ...  Aug.     1,  1903 

7  Elliot,  Arthur,  13,  Eldon  Place,  Newcastle-upon-Tyne  ...  Dec.    13,  1902 

8  Field,  Benjamin  Starks,  6,  South  View,  Annfield  Plain,  R.S.O., 

Co.  Durham Aug.     2,  1902 

9  Fowler,   Robert    Norman,    Usworth    Villa,    Great    Usworth. 

Washington,  R.S.O.,  Co.  Durham Aug.     2,  1902 

10  Galloway,  John,  Hebburn  Colliery,  Hebburn-upon-Tyne         ...  Dec.    13,  1902 

11  Gidney,    Wiluam    Hknry,    9,    Ravensbourne    Terrace,    South 

Shields  April  13,  1901 

12  Gilchrist,  George  Atkinson,  17,  Eldon  Place,  Newcastle-upon- 

Tyne  Dec.    14,  1901 

13  Greenwell,  George  Harold,  Herbert  Villa,  Mountenoy  Road, 

Rotherham Dec.     12,  1903 

14  Harper,   George    Octavious,   Greenhead,    Chopwell   Colliery, 

Lintz  Green,  R.S.O.,  Co.  Durham  ...Feb.      8,1902 

15  Hawkins,  John   Bridces   Bailey,   Staganhoe   Park,    Welwyn, 

Hertfordshire  Dec.    13,  1902 

16  Heaps,  Christopher,   12,   Richmond  Terrace,  Gateshead-upon- 

Tyne Feb.    10,  1900 


Ivi  LIST    OF    MEMBERS. 

1  late  of  Election 

17  Hedley,  Rowland  Frank  Hutton,  Langholme,  Roker,  Sunder- 

land      April    4,  1903 

18  Herisson,  John   Edward  Ralph,  Ottawa,  via  Durban,  Natal, 

South  Africa Oct.     11,1902 

19  Heslop,  Wabdle,  Westfield,  Benwell,  Newcastle-upon-Tyne    ...  Dec.    10,  1904 

20  Howson,  Charles,    it.   Edwin  Street,  Houghton-le-Spring,  Co. 

Durham  Dec.     14,  1901 

21  BUMBLE,    ERNEST,  Shotton    Colliery,  Castle  Eden,    R.S.O.,   Co. 

Durham         Feb.    14,  1903 

22  Button,  Allan  Robinson  Bowes,  Peases  West  Colliery  Offices, 

Crook,  R.S.O.,  Co.  Durham        April    8,1905 

23  Jacobs,  Lionel  Asher,  3,  Thornhill  Park,  Sunderland    ...         ...  Aug.     4,  1900 

24  Jones,  Walter,  Thornley  Colliery  Office,  Thornley,  R.S.O.,  Co. 

Durham  Feb.     9,  1901 

25  Junor,  Patrick  Bruce,  Jun.,  32,  Durdham  Park,  Bristol        ...  April  12,  1902 

26  LiAWSON,  RICHARD  FORSTER,  Daisy  Hill,  Kdmondsley,  Chester-le- 

Street,  Co.  Durham  Feb.     13,  1904 

27  McCosh,  Andrew  Kirkwood,  Jun.,  Cairnhill,  Airdrie,  N.B.   ...  Dec.  12,  1903 

28  MacGregor,  Donald,  Seghill  Colliery,  Seghill,  Northumberland  Feb.  9,  1901 

29  MacGregor,  James  Malcolm,  Cowpen  Colliery  Office,  Blyth   ...  Oct.  14,1899 

30  Maynard,    Francis    George,    Harraton    Colliery,    Chester-le- 

Street,  Co.  Durham  June  14,  1902 

31  Nicholson,  George  Thompson,  Dene  House,  Scotswood-upon- 

Tyne ,       Dec.    10,1904 

32  Oliver,  Ernest  Hunter,  Cornsay  Colliery,  Co.  Durham  ...  Feb.      8,  1902 
:;:;  Oswald,  George   Robert,  c/o   Mrs  Curtice,  Richmond  House, 

Pontnewydd,  near  Newport,  Monmouthshire  ...         ...         ...  June     9,  1900 

34  Palmer,  Harry,  The  Manor   House,  Medomsley,  R.S.O.,  Co. 

Durham  June   14,  1902 

35  Palmer,    Meyrick,    The    Manor    House,   Medomsley,    R.S.O., 

Co.  Durham  June     8,  1901 

36  Parrington,  Henry  Mason,  Hill  House,  Monkwearmouth,  Co. 

Durham  Feb.   13,  1904 

37  Potts,  Alfred,  Esh  Colliery  Office,  near  Durham  Aug.     1,  1903 

33  PumphBEY,  Charles  Ernest,  Minster  Acres,  Riding  Mill-upon- 

Tyne  ...  Dec.    10,  1904 

39  Richardson,  Frank,  Orchard  House,  Gateshead-upon-Tyne      ...  Oct.     12,1901 

40  Ridpath,  Tom  R.,  Medomsley,  R.S.O.,  Co.  Durham         ...         ...  June     8,  1901 

41  Robinson,  Stanley,  Bunker  Hill,  Fence  Houses ...  Oct.     12,  1901 

42  Rogers,  John,  33,  Church  Street, Murton  Colliery,  Sunderland...  April    8,  1899 

43  Roose,  Hubert  F.  G.,  Royal  School  of  Mines,  South  Kensington, 

London  Dec.      9,  1899 

44  Rutherford,    Thomas   Easton,    West    Shield    Row    Colliery, 

Stanley,  R.S.O.,  Co.   Durham       June   10,  1899 

15  Scott,  George  Henry  Hall,  co  Thomas  Emerson  Forster,  3, 

Kldon  Square,  Newcastle-upon-Tyne      April  12,  1902 

46  Southern,   Charles,    Heworth   Colliery,    Felling,   R.S.O.,   Co. 

Durham         June   10,1903 

47  Strong,  George  Adamson      Aug.    2,1902 

45  Swan,   Joseph    Todd,    Heddon    Colliery,    Wylam-upon-Tyne...  Dec.    13,  1902 

49  Tate,  Robert  Simon,  Trimdon  Grange,  R.S.O.,  Co.  Durham    ...  Aug.     3,  1901 

50  Teasdale,  George,  Jun Dec.    13,  1902 

51  Thirlwell,  Thomas  A.,  18,  Lynwood  Avenue,  Bentinck  Road, 

Newcastle-upon-Tyne         Dec.    13,  1902 

52  Thompson,  George  Eeron    Dinsdale,  Dinsdale  Vale,   Windsor 

Avenue,  Waterloo,  Blyth Feb.   14,  1903 

53  Thornton,  Frank,  Cornsay  Colliery,  Co.  Durham  Feb,     S,  1902 


LIST    OF    MEMBERS.  lvii 

Date  of  Election. 

54  Walker,  Joseph  Noel,  Frickley  Colliery,  South  Elmsall,  near 

Doncaster Aug.     6,  1904 

55  Wilson,  William,  Usworth  Colliery,  Washington,  R.S.O.,  Co. 

Durham  Aug.     2,  1902 

56  Wkaitii,  Alfred  Osborn,  Moor  House.  Spennymoor,   R.S.O., 

Co.  Durham June     9,1900 


SUBSCRIBERS. 

1  Owners  of  Ashington  Colliery,  Newcastle-upon-Tyne. 

2  Birtley  Iron  Company  (3),  Birtley. 

3  The  Broken   Hill  Proprietary  Company,  Limited,  3,  Great  Winchester 

Street,  London,  E.C. 

4  Brunner,  Mond  and  Company,  Limited,  Northwich,  Cheshire. 

5  The  Most  Honourable  the  Marquess  of  Bute.  Bute  Estate  Offices,  Aberdare, 

South  Wales. 

6  Butterknowle  Colliery  Company.  Darlington. 

7  CowrEN  Coal  Company,  Limited  (2),  F,  King  Street,  Newcastle-upon-Tyne. 

S  The   Right   Honourable   the   Earl  of   Durham   (2),  Lambton  Offices,  Fence 

Houses. 
9  The   Right  Honourable   the   Earl   of    Ellesmere   (2),    Bridgewater  Offices, 

Walkden,  Manchester.      Transactions  sent  to  Jno.   Henry  V.  Hart  Davis, 

Bridgewater  Offices,  Walkden,  Manchester. 

10  Elswick  Coal  Company,  Limited,  Newcastle-upon-Tyne. 

11  Goerz,  A.,  and  Company,  Limited,  20,  Bishopsgate  Street  Within,  London, 

E.C. 

12  Harton  Coal  Company,  Limited  (3),  Harton  Collieries,  South  Shields. 

13  Hetton  Coal  Company  (5),  Fence  House-. 

14  Joicfy,  James,  and  Company,  Limited  (2),  Newcastle-upon-Tyne. 

15  La.mp.ton  Collieries,  Limited  (2),  E,  Queen  Street,  Newcastle-upon-Tyne. 

16  The  Most  Honourable  the  Marquess  oi  Londonderry  (5),  c/o  Vincent  Charles 

Stuart  Wortley  Corbett,  Londonderry  Offices,  Seahain  Harbour. 

17  Mayor  and  Coulson,  Limited,  47,  Broad  Street,  Mile-End,  Glasgow. 

18  North  Brancepeth  Coal  Company,  Limited,  Crown  Street  Chambers,  Dar- 

lington. 

19  Owners  of  North  Hetton  Colliery  (3),  Fence  Houses. 

20  Osbeck  and  Company,  Pit  Timber  Merchants,  Newcastle-upon-Tyne. 

21  Ryhope  Coal  Company  (2),  Ryhope  Colliery,  near  Sunderland. 

22  Owners  of  Seghill  Colliery,  Seghill,  Northumberland. 

23  Owners   of. South   Hetton    and   Mirton   Collieries  (2),  50,  John  Street, 

Sunderland. 

24  Owners  of  Stella  Colliery,  Hedgefield,  Blaydon-upon-Tyne. 

25  Owners  of  Throckley  Colliery,  Newcastle-upon-Tyne. 

26  Owners  of   Victoria   Garesfield    Colliery,    Victoria    Garesfield    Colliery, 

Lintz  Green,  Co.  Durham. 

27  Owners  of  Wearmouth  Colliery  (2),  Sunderland. 

28  Westport  Coal  Company.  Limited  (2),  Manager.  Dunedin.  New  Zealand. 

ENUMERATION. 

Augusts,  1905. 

Honorary  Members      24 

Members    ...         ...         ...         ...         ...                    ...         ...  953 

Associate  Members       ...         ...         ...         -••         •••  113 

Associates             178 

Students               56 

Subscribers          28 

Totai 1,352 


Members  are  desired  to  communicate  all  changes  of  address,  or  any  corrections  or 

omissions  in  the  list  of  names,  to  the  Secretary. 


lviii  SYLLABUS  OF  LECTURES. 


BRIEF    SYLLABUS 

OF    THE 

THREE  YEARS'  COURSE  OF  LECTURES 

FOR 

COLLIERY  ENGINEERS,  ENGINEWRIGHTS,  APPRENTICE 
MECHANICS  AND  OTHERS. 


The  Council  of  The  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers,  in  collaboration  with  the  Council  of  the  Armstrong  College,  have 
arranged  a  course  of  Lectures  for  Colliery  Engineers,  Enginewrights,  Apprentice 
Mechanics  and  others,  to  be  delivered  at  the  Armstrong  College,  Newcastle- 
upon-Tyne. 

The  course  will  extend  over  three  winter  sessions,  and  involves  attendance 
for  about  24  Saturday  afternoons,  from  4  p.m.  to  6  p.m.,  during  each  session. 
Students  can  enter  any  of  the  courses,  each  series  of  Lectures  being,  as  far  as 
possible,  entirely  independent  of  the  others,  and  constituting  a  complete  course 
upon  its  own  subject. 

It  is  desirable  that  Students  should  not  be  less  than  17  years  of  age. 

The  delivery  of  the  next  course  of  Lectures  will  commence  on  October  7th, 
1905.     The  fee  for  the  series  of  four  courses  given  during  each  session  is  £1  10s. 

Examinations  will  be  held  at  the  end  of  each  course  in  the  respective  subjects. 
Certificates  will  be  granted  to  those  Students  who  attend  satisfactorily  and  pass 
the  Examinations  throughout  the  three  years'  course,  and  Prizes  will  be  awarded 
annually  to  the  two  Students  who  do  best  in  the  aggregate  Examinations  of  the 
year. 

The  Council  recommend  that  colliery  owners  and  others,  who  send  Students 
to  these  classes,  should  insist  upon  home  work  being  done  regularly. 

Certificates  have  been  awarded  to  the  following  Students  who  have  com- 
pleted the  three  v  ears'  course  : — Messrs.  W.  C.  Aynsley,  James  Wright  Colling- 
wood,  J.  W.  Forbister,  E.  Jobes,  J.  Rowland  and  J.  H.  Thompson.  Messrs.  J. 
H.  Thompson  and  E.  Jobes,  who  gained  the  highest  aggregate  number  of  marks, 
have  been  awarded  first  and  second  prizes  respectively  for  the  session,  1904-1905. 

A  number  of  colliery  owners  have  agreed  to  pay  the  fees  and  (or)  train  fares 
of  some  of  their  employees  whom  they  propose  to  send  to  the  course  of  Lectures. 

Any  further  information  will  be  supplied  on  application  to  Mr.  F.  H.  Pruen, 
Secretary,  Armstrong  College,  Newcastle-upon-Tyne,  or  Mr.  M.  Walton 
Brown,  Secretary,  The  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers,  Neville  Hall,  Newcastle-upon-Tyne. 


MICHAELMAS  TERM,  Commencing  on  October  7th,  1905. 

Transmission  of  Power.  —  4-5  to  4-55  p.m. 

Lecturer — Mr.  H.  R.  Cullen,  M.A. 

Work  and  power  :  different  forms  of  energy,  its  storage,  transformation  and 
transmission;  simple  machines,  friction  and  lost  woik,  efficiency  of  machinery; 
methods  of  transmitting  power,  shafting  and  bearings,  spur-and-bevel  wheels, 
rope  gearing,  hydraulic  transmission,  compressed-air  transmission  ;  the  steam- 
engine  and  boiler  ;  comparison  of  different  methods. 


SYLLABUS  OF  LECTURES.  llX 

Pumping  and  Ventilation. — 5-10  to  6*0  p.m. 
Lecturer— Prof.  Henry  Louis,  M.A.,  A.R.S.M. 

Elementary  notions  of  drainage,  dams,  reservoirs  ;  syphons  ;  haling  ; 
arrangement  of  pumps,  driving,  starting  and  working  pumps  ;  pipes  ;  bucket- 
pumps  ;  plunger-pumps  ;  details,  balance-bobs,  angle-bobs,  spears,  catches,  etc.  ; 
pump-valves  ;  direct-acting  pumps  ;  electric,  pneumatic  and  hydraulic  pumps. 

Principles  of  ventilation  ;  movement  of  air-currents  ;  measurement  of  air- 
currents,  anemometers,  water-gauges  ;  natural  ventilation  ;  ventilating  appliances, 
fans,  furnaces  ;  distribution  of  air-currents,  splitting  currents,  doors,  stoppings, 
regulators  ;  general  considerations  affecting  ventilation. 

EPIPHANY  TERM,  Commencing  on  January  13th,  1906. 

Metallurgy  of  Iron  and  Steel.— 4-5  to  4-55  p.m. 

Lecturer— Mr.  H.  Dean,  A.R.S.M. 

The  nature  of  the  raw  materials  used  in  the  manufacture  of  iron  and  steel. 

Chemical  composition  of   coal  and  other  fuels.     The  phenomena  of  combustion. 

Gaseous   fuel   and   gas-producers.     Fire-resisting   materials.     The   ores   of    iron. 

The   blast-furnace  ;    conversion    of   pig-iron   into   wrought-iron    and   steel.     The 

puddling  process  and  the  various  methods  of  steel  making.     The  structure  and 

nature  of  steel  ;  hardening  and  tempering. 

Mining  Machinery  (mainly  Machinery  used  Underground).— 5*10  to  6  p.m. 
Lecturer— Prof.  Henry  Louis,  M.A.,  A.R.S.M. 
Methods  of  conveying  power  underground,  comparison  of  methods  :  com- 
pressed air,  electricity,  water,  steam,  ropes.  Air-compressors,  simple  and  stage 
compressors.  Diagrams.  Valve  construction.  Cooling.  Receivers  and  fittings. 
Pipes.  Percussion  and  rotary  rock-drills  and  their  construction.  Dynamos  and 
motors  used  for  underground  operations.  Sparking  and  its  dangers.  Leads. 
Rock-drills.  Coal-cutting  machinery  of  various  types.  Heading-machines. 
Underground  hauling,  winding  and  pumping  engines.     Miscellaneous  applications. 


1906-1907.— MICHAELMAS  TERM. 

Mensuration. 
Lecturer— Mr.  G.  W.  Caunt,  M.A. 

Lengths,  triangles,  similar  figures,  chords,  arcs  and  circumferences  of  circles. 
Areas  of  plain  figures ;  rectangles,  parallelograms,  triangles  and  rectilinear 
figures  ;  circles,  sectors  and  segments  of  circles  ;  Simpson's  rule  ;  similar  figures. 
Volumes  of  solid  figures  ;  parallelopiped,  right  prism,  right  circular  cylinder,  ring 
and  pipe,  right  pyramid,  right  circular  cone  and  sphere.  Areas  of  surfaces  of 
solids  ;    plane  surfaces,  right  circular  cylinder,  right  circular  cone  and  sphere. 

The  Chemistry  of  Fuel. 

Lecturer— Mb.  F.  C.  Garrett,  M.Sc,  F.C.S. 

Nature  of  fuels  in  general.  The  chemistry  of  carbon  and  its  oxides. 
Natural  and  artificial  fuels,  gaseous  fuels,  gas-producers.  Calorific  power  and 
calorific  intensity  of  fuel.     Pyrometry. 

1906-1907.— EPIPHANY  TERM. 

Strength  of  Materials  (with  Experimental  Illustrations). 

Lecturer— Mr.  H.  R.  Cullen,  M.A. 

Materials  used  in  construction  : — Cast-iron,  wrought-iron,  steel,  brass,  brick, 

stress  and  strain.     Strength  under  tension,  compression,  shearing  and  bending. 

Breaking  and   working    strengths  ;    factors  of    safety  ;    the  effect  of  live  loads  ; 

extension  and  compression  under  loads  ;    behaviour   of   material    under   stress  : 

effect  of  length  of  specimens. 

The  lectures  will  be  illustrated  by  actual  experiments  on  the  100  tons  testing- 
machine  in  the  Engineering  Laboratory. 


I*  SYLLABUS   OF   LECTURES. 

Experimental  Mechanics. 

Lecturer — Mr.  R.  J.  Patterson,  M.Sc. 

Introductory  definitions,  with  illustrations;  force  and  work,  and  their 
measurement  ;  power ;  horsepower ;  principle  of  the  conservation  of  energy. 
Machines  for  changing  the  magnitude  and  the  direction  of  force  ;  workshop 
appliances,  lever,  single  and  double  purchase  winches,  pulleys,  inclined  plane  and 
screw,  serewjack  ;  friction,  efficiency  of  machines.  Graphical  representation  of 
forces.  Specific  gravity  and  its  determination  by  the  hydrostatic  balance.  The 
atmosphere  and  the  pressure  it  exerts  ;  the  barometer  ;  lifting  and  forcing  pumps. 


1907-1908. -MICHAELMAS  TERM. 

Theoretical  Electricity. 

Lecturer— Mr.  R.  J.  Patterson,  M.Sc. 

Magnetism ;  lines  of  magnetic  force,  magnetic  field ;  distinctive  magnetic 
properties  of  iron  and  steel.  Electricity;  production  of  an  electric  current; 
magnetic,  chemical  and  heating  effects  of  the  current ;  measurement  of  current 
strength,  electro-motive  force  and  resistance  ;  practical  electrical  units,  the 
ampere,  volt  and  ohm  ;  Ohm's  Law.  The  principle  of  the  dynamo  and  the 
electric  motor. 

Electrical  Engineering. 
Lecturer— Mr.  W.  M.  Thornton,  D.Sc,  M.I.E.E. 
Systems  of  measurement,  current,  voltage,  resistance,  practical  instruments, 
magnetic  induction,  continuous-current  dynamos,  details  of  construction,  motors, 
methods  of  connecting  and  testing  dynamos  and  motors,  alternating  currents, 
incandescent  and  arc  lamps,  secondary  cells,  mains,  cables,  wiring  of  buildings 
and  mines,  applications  of  electric-motive  power  in  mining. 

1907-1908.—  EPIPHANY  TERM. 

The  Steam-engine. 

Lecturer — Mr.  H.  R.  Cullen,  M.A. 

Heat,  its  measurement  and  transfer  ;  saturated  steam  ;  pressure  and  tempera- 
ture of  steam  ;  expansion  of  steam  ;  the  indicator  and  indicator-diagrams  ;  horse- 
power, indicated  and  effective  ;  simple  forms  of  the  steam-engine,  valves  and  the 
distribution  of  steam,  governors  ;  compound  and  triple-expansion  engines  ; 
efficiency  of  the  steam-engine ;  steam-boilers,  combustion  and  draught  ; 
evaporative  power  of  coal. 

Haulage  and  Winding. 

Lecturer— Prof.  Henry  Louis,  M.A.,  A.R.S.M. 

Main  haulage-roads,  animal  traction,  self-acting  inclines,  engine-planes,  rnain- 
and-tail-rope  haulage,  endless-rope  or  endless-chain  haulage;  haulage-engines, 
plant  and  appliances,  underground  haulage-engines ;  electric,  hydraulic  and 
pneumatic  engines ;  secondary  haulage.  Onsetting  and  banking.  Winding- 
engines,  cages,  ropes,  safety  appliances,  pulley-frames,  heapsteads,  surface 
arrangements. 


LIST  OF  TRANSACTIONS  AND  JOURNALS. 


LIST  OF  TRANSACTIONS  AND  JOURNALS  OF  SOCIETIES, 
Etc.,  IN  THE  LIBRARY. 

*Acade'mie  Royale  des  Sciences,  des  Lettres  et  des   Beaux- Arts  de  Belgique,   Brussels. 

Annuaire,  complete  from  1882.     liulletin,  complete  from  vol.  iii. 
J  Acetylene  Association,  London.     Proceedings,  complete. 
Acts  of  Parliament. 

African  Review,  London.     Complete  from  vol.  ix.,  1S96,  to  vol.  xli.,  1904. 
X African  World,  London.     Complete  from  vol.  i.,  1902. 
*American  Academy  of  Arts  and  Sciences,  Boston.     Memoirs,  complete  from  vol.  i.,  L873. 

Proceedings,  complete  from  vol.  i.,  184(i. 
^American  Engineer  and  Railroad  Journal,  New  York  City.    Vol.  Ixvii.,  1893  (incomplete) ; 

vol.  lxviii.,   1894;    vol.  lxix.,   1895  (incomplete);    and  complete  from  vol.   lxxv., 

1901,  part  12. 
^American  Gas  Light  Journal,  New  York  City.     Complete  from  vol.  lxxv.,  1901,  no.  22. 
^American  Institute  of  Electrical  Engineers,  New  York  City.     Transactions,  complete 

from  vol.  xviii.,  1901. 
*American  Institute  of   Mining  Engineers,   New  York   City.      Bulletin,  nos.  1  and  2. 

Transactions,  complete  from  1871. 
X American  Machinist,  London.     Complete  from  vol.  xvii.,  1894. 

^American  Manufacturer  and  Iron  AN  orld,  Pittsburg.     Complete  from  vol.  lxx.,  1902. 
*Americau  Philosophical  Society,  Philadelphia.      Proceedings,   complete  from  vol.  xl., 

1901. 
*American  Society  of  Civil  Engineers,  New  York  City.       Proceedings,  complete  from 

vol.  i.,  1873.     Transactions,  complete  from  vol  i.,  1872. 
*American  Society  of  Mechanical  Engineers,  New  York  City.     Tiansactions,   complete 

from  1880. 
*Annales  des  Mines,  Paris.     Journal,  complete,  except  vols.  xxxi.  to  xxxviii.     Me'moires, 

complete,  except  series  1,  2,  3  and  4.     Lois,  Decrets,  etc.,  complete,  except  series  1, 

2,  3  and  4,  and  series  7,  vol.  i.,  and  pages  149  to  end  of  vol.  v. 
fAnnales  des  Mines  de  Belgique,  Brussels.     Me'moires,  complete. 
Annales  des  Ponts  et  Chausse'es,  Paris.     Me'moires  et  Documents,  complete  from  series 

6,  vol.  i.,  to  series  7,  vol.  xx.      Lois,  De'crets,  etc.,  complete  from  series  6,  vol.  i., 

to  series  7,  vol.  x.     Personnel,  complete  from  1881  to  1900. 
*Annales  des  Travaux  Publics  ile  Belgique,  Brussels.  Complete,  except  vols.  vii.  and  \  iii. 
Anthracite  Coal  Operators"  Association,  New  York  City.     Complete  from  August,  1897, 

to  April,  1902. 
J  Arms  and  Explosives,  London.     Complete  from  vol.  i.,  1892. 
^Armstrong  College,    Newcastle-upon-Tyne.      Calendar,    complete   from    1872,    except 

1881-1882  and  188fi-1887. 
J  Association  de  la  Presse  Technique.  Brussels      Index,  complete  from  1903. 
*Association   des    Inge'nieurs    sortis    de   l'Ecole   de  Liege,  Lie'ge.     Annuaire,  complete. 

Bulletin,  complete. 
^Association  of  Civil  Engineers  of  Cornell  University,  Ithaca.     Transactions,  complete 

from  vol.  x.,  1902. 
+ Association  of  Engineering  Societies,   Philadelphia.      Journal,  complete  from  vol.  i., 

1882,  except  vols,  i.,  nos.  1  to  5,  and  vol.  vii.,  nos.  3  and  5  to  8  (out  of  print). 
"Atti  della  Societa  Toscana  di   Scienze  Naturali,   Pisa.     Memorie,  complete  from  1877. 

Processi  Verbali,  complete,  except  vol.  vii.,  pages  171-198  (out  of  print). 
*  Australasian  Association  for  the  Advancement  of  Science,  Sydney,  New  South  Wales. 

Reports,  complete. 
fAustralasian  Institute  of  Mining  Engineers,  Melbourne.     Transactions,  complete  from 

vol.  i. 
^Australian  Mining  Standard,  Melbourne.       Vol.  vii.,  1892,  no.  187;  vol.  x.,   1894,  no. 

27"> :  and  complete  from  vol.  xi.,  no.  355. 
^Automobile  Club  of  Great  Britain  and  Ireland,  London.      Journal,  complete  from  vol. 

iv.,  1902. 
JAutomotor  Journal,  London.     Complete  from  vol.  vi.,  1901. 

Barometer  Readings,  taken  in  the  Wood  Memorial  Hall  of  The  North  of  England 
Institu  of  Mining  and  Mechanical  Engineers,  Newcastle-upon-Tvne.  Complete 
from  1     3. 


Ixii  LIST  OF  TRANSACTIONS  AND  JOURNALS. 

•Barrow  Naturalists'  Field  Club,  Barrow-in-Furness.     Annual  Reports,  Proceedings,  etc., 
complete  from  vol.  i.,  1*77. 
Berg-  and  Huettenmiinnische  Zeitung,  Leipzig.     Complete  from  vol.  xlii.,  1883,  to  vol. 

lxiii.,  1904. 
Berg-    and    HutteninUnniscb.es    Jabrbucb    der    Bergakademien    zu    Leoben    und    Pri- 
ll und  der  Kdniglich-ungarischen  Bergakademie  zu  Scbemnitz,  Vienna.     Com- 
plete  from  vol.  xxxi.,  L883. 
;  Bibliographie  des  Sciences  et  de  l'lndustrie,  Paris.     Complete  from  commencement,  1898. 

*  Birmingham  Natural  History  and  Philosophical  Society,  Birmingham.     Proceedings, 

complete  from  vol.  i.,  1876. 

^.Birmingham  University  Mining  Society,  Birmingham.  Quarterly  Journal,  complete 
from  June,  1905. 

;  Board  of  Trade  Journal,  London.     Complete  from  1886. 

+Boletin  Minero  y  Comercial,  Madrid.     Complete  from  1898. 
Boring  and  Drilling,  London.     Complete. 

^Brazilian  Mining  Review,  Rio  de  Janeiro.     Complete  from  vol.  i.,  no.  8. 

tBritish  Association  for  the  Advancement  of  Science,  London.      Complete  from  1831. 

'  I  British  Association  of  Waterworks  Engineers,  London.  Transactions,  complete  from 
vol.  v.,  1900. 

-"•British  Columbia.  Annual  Report  of  the  Minister  of  Mines,  Victoria.  Complete  from 
1898. 

^British  Columbia  Mining  Exchange  and  Investors'  Guide,  Vancouver.  Complete  from 
vol.  i.,  1899,  no.  12. 

^British  Columbia  Mining  Record,  Victoria.     Complete  from  vol.  v.,  1899. 

!  I  hitish  Guiana.  Department  of  Mines,  Georgetown,  Demerara.  Report  of  the  Com- 
missioner of  Mines  for  the  year  1893-94.  Reports  of  the  Department  of  Lands  and 
Mines  for  the  years  19J1-1902  and  1902-1903.  Fourteenth  Annual  Report  of  the 
Institute  of  Mines  and  Forests,  1902-1903.  General  Information  with  regard  to 
the  Gold,  Diamond  and  Forest  Industries,  1903.  The  Mining  Ordinance,  Mo.  1  of 
1903  ;  and  Mining  Regulations,  1903. 

^British  Refrigeration  and  Allied  Interests,  London.  Complete  from  vol.  i.,  1899,  except 
vol.  iii.,  no.  19. 

tBritish  Society  of  Mining  Students,  Manchester.     Journal,  complete  from  vol.  i.,  1876. 
Brown's  Export  List,  Newcastle-upon-Tyne.     Complete  from  1853. 

^Bulletin  Russe  de  Statistique  Financiere  et  de  Legislation,  St.  Petersbourg.  Complete 
from  1895. 

■"California  State  Mining  Bureau,  Sacramento.  Annual  Reports  of  the  State  Mineral- 
ogist, 5th  to  12th.     Bulletin,  complete,  except  no.  14. 

+California,  University  of,  Berkeley.  Bulletin  of  the  Department  of  Geology,  complete 
from  vol.  iii. 

*  Cambridge  University  Library.  Cambridge.     Annual  Reports  of  the  Library  Syndicate, 

1886,  and  complete  from  1893  (except  1898  and  1900). 
■•"Canada.    Department  of  Colonization  and  Mines,  Quebec.    Repoi  ts  on  Mining  Operations 

in  the  Province  of  Quebec,  complete  from  1898. 
"•"Canadian  Electrical  News  and  Engineering  Journal,  Toronto.     Complete  from  vol.  xi., 

1901. 
^Canadian  Engineer,  Toronto.     Complete  from  vol.  viii.,  1901,  no.  20. 
*Canadian   Institute,   Toronto.     Annual  Reports,   complete   from   1887.     Transactions, 
complete,  with  the  exception  of  vol.  i.,  series  1  (The  Canadian  Journal),  parts  6,  7 
and  10  ;   vol.  xv.,   series  2  (The  Canadian  Journal),  parts  5  and  7  ;  vol.  i.,  series 
3  (Proceedings  of  the  Canadian  Institute)  ;  and  vol.  iii.,  series  3  (Proceedings  of 
the  Canadian  Institute),  parts  1,  3,  and  all  after  4. 
ICanadian    Mining   Institute   (late   Federated    Canadian    Mining    Institute),    Ottawa. 

Journal,  complete  from  vol.  i.,  1896. 
Canadian  Mining  Manual  and  Mining  Companies  Yearbook,  Ottawa.     Complete  from 

1890-91. 
Canadian  Mining  Review,  Ottawa.     Vol.  ix.,  1890,  nos.  4  and  5;  vol.  x.,  1891,  nos.  1,  4 

to  6  and  8  to  12  ;  and  complete  from  vol.  xi.,  1892. 
+Canadian  Society  of  Civil  Engineers,  Montreal.     Transactions,  complete  from  vol.  xiii. 
Cape  Mail,  London.    Complete. 
■•  Cape  of  Good  Hope.     Department  of  Agriculture,  Cape  Town.     Reports  of  the  Inspector 

of  Mines,  Kimberley,  etc.,  for  the  years  1889,  1890  and  1892  to  1895. 
JCassier's  Magazine,  London.     Complete  from  vol.  viii.,  1895. 
^Central  Mining  Institute  of  Western  Pennsylvania.     Journal,  complete  from  vol.  i. 

Chamber  of  Commerce  Journal,  London.     See  London  Chamber  of  Commerce. 
tChemical   and   Metallurgical   Society   of   South   Africa,  Johannesburg.      Proceedings, 

complete  from  vol.  i.     Journal,  complete  from  vol.  i. 
^Chemical  Trade  Journal,  London.     Complete  from  vol.  xxix.,  1901. 
Chesterfield  and  Midland  Counties  Institution  of  Engineers,  Chesterfield.    Transactions, 
complete. 
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:C ''"  ^cLllanical  Engineers'  Society,  London.     Transactions,  complete  from  vol. 

'Cleveland  Institution  of  Engineers,  Middlesbro'.     Proceedings,  complete  from'1869 
JCoal  and  Iron,  London.     Complete  from  vol   iii  t™«"«inuw. 

-Colegio  de  Ingenieros  de  Venezuela,  Caracas.    El  Ingeniero,  complete  from  vol   i 
^"l^^e^L^o  xSL  "-  185S'  ™"  1 10  384;  -^complete  from'Vol.  i. 

Colliery  Journal  and  Mining  Engineer,  Glasgow.     Complete 
Colliery  Manager,  London.     Complete  from  vol   i     1885 

Colhery^Managers^Pocket-Book,  Almanac  and  Diary,  London.     1874,  1887,  1891,  1894, 

•Colonial  Museum  and'  Geological  Survey  of  New  Zealand,  Wellington.  Geological 
Reports  complete  from  1870  to  1891,  except  for  1873-74.  Paleontology  o  New 
Zealand  part  4.  Museum  and  Laboratory  Reports,  complete  from  1868 Meteoro 
^f^^^f^Reports  complete  from  1868  to  1886,  with  the  exception  of  those 
of^tlAt  SSftl  SSCS"  PUWiCati0nS'  COmpkte'  "^  «5= 
Colonial  Reports.     Annual  and  Miscellaneous  Series.     Complete  from  commencement, 

JColizmb^Umversity,  New  York  City.      The  School  of  Mines  Quarterly,  complete  from 

Comite'  Central  des  Houilleres  de  France,  Paris.     See  France 
Compressed  Air,  New  York  City.     Complete  from  vol.  L,  1896,  except  vol.  i.,  nos.  1  and 

^S^S?*  Aca^emy  ?f  A}f  and  Science.  New  Haven.    Transactions,  complete 
.Contract  Journal  and  Specification  Record,  London.     Complete  from  vol    v     1881 
Copper  Handbook,  Houghton,  Michigan.     Complete  from  vol   i     1901 
tCuerpo  de  Ingenieros  de  Minas  del  Peru,  Lima.     Boletin,  complete  from  no.  1,  1902. 

IDe  ?hTfirStl889?ated  MiUeS'  Limited'  =»*■**     Annual  Reports,  complete  from 
De  Ingenieur.     See  Koninklijk  Instituut  van  Ingenieiirs 
Digest  of  Physical  Tests  and  Laboratory  Practice,  Philadelphia.     Complete 
D  nglers  Polytechnisches  Journal,  Berlin.     Complete  from  vol    ccadvii    1883 
Diplomatic  and  Consular  Reports,   Foreign  Office,  Londl      Annua  'SeS   complete 
from  1883.     Miscellaneous  Series,  complete  from  1886  uuai  series,  complete 

^     l^lanTS*  CaleDdar'  Durham-      C°mplete  fr0m  LS73>   «« pt  for  the   years 

^Edinburgh  Geological  Society,  Edinburgh.     Transactions,  compete  from  vol   viii 

L  ectrica   Engineer,  London.     Complete  from  vol.  xxx..  1902  no  23 
TE  ectnca   Industries  and  Investments,  London.     Complete  from  vol  'iii     1903 
+Electncal  Magazine,  London.     Complete  from  vol   i     1904  ' 

^Electrical  Power,  London.     Complete  from  vol   i     1903 
JElectrical  Review,  London.     Complete  from  vol.  l'iii.,  1903 
^Electrical  Review,  New  York  City.     Complete  from  vol   xxxix     1901    no  9n 
JElectrical  Times,  London.     Complete  from  vol   xxi     1902  '  ' 

^Electricity  and  Electrical  Engineering,  Londos.     Complete  from  vol    w    iqm 

vol.  xv.,  nos.  1,  28,  29,  31,  36  and  41  '  om  vo1'  xv  •>  1901>  except 

Clectro-chemist  and  Metallurgist.  London.      Complete  from  vol   iii     1903   no   9 

Engineering  and  Mining  Journal,  Ne*  York  City.     Comple t    from  vol  187* 

'Engineering  Association  of  New  South  Wales,  Sydney      Minutes "of  t  '  r  7°' 

plete  from  1885  to  vol.  xi.  for  1895-96,  and  IT TriSL^SSSm  Fl°Ceedm^  c™- 
JEngineermg  Magazine,  London.     Complete  from  vol   i     1891 

Engineering  News,  New  York  City.     Complete  from  vol.  xlv'i.,  1901 
^Engineering  Record,  New  York  City.     Complete  from  vol.  1     1904 
Engineering  Review  (late  Feilden's  Magazine),  London.     Complete  from  vol    I     isoo 
Engineering  Times,  London.     Complete  from  vol   i     1898  ''  18"- 

Engineers'  Club  of  Philadelphia,  Philadelphia     Proceeding  ™™wi  *   * 
Engineers'  Gazette,  London"    ^mplTS-J^^^^tfo^1  l'  188°- 

^Spl^frShe^^  HlS   M;'JeSty'S   ^^    ^^  London. 

EXPfi?bl?te  v^iii^o?  Li0Ual  TradCS  A'1VmiSel'<   *■*■"*     P"*"*  from  vol. 

Foreign  Office  Reports   London.     See  Diplomatic  and  Consular  Report- 
^Foundry  Trade  Journal,  London.     Complete  from  vol.  i.    1902        P°TtS' 
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^France.     Comite  Central  des  Houilleres  de  Fiance.     Annuaire,  complete  from  1900. 
|  Prance.     Statistique  de  ['Industrie  Mine'rale  et  des  Appareils  a  Vapeur  en  France  et  en 

Alge'rie,  Paris.     Complete  from  18110. 
("Franklin    Institute  of   the  State  of  Pennsylvania,  Philadelphia.      Journal,   complete 

from  vol.  It. 

Gas  Institute  (formerly  British  Association  of  Gas  Managers),  London.     Proceedings, 

etc.,  complete  from  18(13  to  1SS9. 
J  !as  World,  London.     Complete  from  vol.  xxxv.,  1901. 

General  Mining  Association  of  the  Province  of  Quebec.     Journal,  complete  to  1895. 
*Geological  and  Natural  History  Survey  of  Canada.  Montreal.    Complete,  except  Mesozoic 

Fossils,  vol.  i.,  part  4  ;  and  Paheozoic  Fossils,  all  after  vol.  ii.,  part  1,  except  vol. 

in.,  part  1. 
fGeological  Institution  of  the  University  of  Upsala,  Upsala.     Bulletin,  complete. 
'Geological  Society,  London.     Quarterly  Journal,  complete  from  1843. 
Geological  Society  of  Australasia.     Transactions,  vol.  i. ,  parts  1  to  6,  1892. 
*Geological  Society  of  South  Africa,  Johannesburg.     Transactions,  complete  from  vol.  i. 
*Geological  Survey  of  India,  Calcutta.     Memoirs,  complete.     Records,  complete.     Pake- 

ontologia  Indica,  complete. 
'Geological  Survey  of  Iowa,  Des  Moines.     Annual  Reports,  complete  from  vol.  i. 
fGeological  Survey  of  New  South  Wales,  Department  of  Mines,  Sydney.     Records,  com- 
plete from  1889.     Mineral  Resources,  complete  from  1898.     Memoirs,  complete. 
^Geological  Survey  of  Newfoundland,  St.  Johns.     Report  on  the  Mineral  Resources  of  the 

Island  for  1901  and  1902. 
^Geological  Survey  of  Ohio,  Columbus.     Bulletin,  complete  from  series  4,  no.  1. 
Geological  Survey  of  Pennsylvania,  Philadelphia.     Complete. 
fGeological  Survey  of  the  Colony  of  Natal,  Pietermaritzburg.     Annual  Reports,  complete 

from  the  first,  IS!  19. 
'Geological  Survey  of  the  United  Kingdom,  London. 
fGeological  Survey  of  the  United  States,  Washington.     Annual  Reports,  complete  from 

vol.  ii.     Bulletin,  complete.     Monographs,   complete.-     Geologic  Atlas,   complete, 

except  folio  6.      Professional  Papers,  complete.     Mineral  Resources  of  the  United 

States,  complete  from  L882.     Water-supply  and  Irrigation  Papers,  complete  from 

no.  65. 
'Geological  Survey  of  Victoria,  Melbourne.      Reports  of  Progress,  nos.  i.  to  ix.,  1873  to 

1898.     Records,  complete.     Bulletins,  complete.     Memoirs,  complete. 
*Geologiska  Forening,  Stockholm.     Forhandlingar,  complete  from  1872. 
"Geologists'  Association,  London.     Proceedings,  complete  from  vol.  L,  1859. 
"Gliickauf,  Essen.     Complete  from  vol.  xix.,  1883.     Jahresbericht  des  Vereins  fur  die 

bergbaulichen  Interessen  im  Oberbergamtsbezirk  Dortmund,  complete  from  1892, 

except  for  1893. 

Hazell's  Annual,  London.     Complete  from  1900. 
Jblull  Scientific  and  Field  Naturalists'  Club,  Hull.     Transactions,  vol.  i.,  nos.  1,  3  and  4 ; 
vol.  ii.,  and  vol.  iii.,  nos.  1  and  2. 

"♦"Illinois      Bureau  of  Labour  Statistics,  Springfield.    Biennial  Reports,  1880,  and  complete 
from  1892.     Annual  Coal  Reports,  1885,  1888,  1891,  1895,  and  complete  from  1897. 
Illustrated  Scientific  News,  Londen.     Complete. 

^Imperial  Institute,  London.     Journal,  complete  from  vol.  i.,  1S95,  to  vol.  viii ,  1902. 
Bulletin,  complete  from  vol.  i.,  1903. 

JIndia.     Annual  Reports  of  the  Inspection  of  Mines,  Calcutta.     Complete  from  1894. 

^Indian  and  Eastern  Engineer,   Calcutta.       Vol.   iii.,  1887,   nos.  1-13;    vol.   v.,   1888, 
nos.  1-24  ;  and  complete  from  vol.  ix.,  1901. 

JIndian  Engineering,  Calcutta.     Complete  from  vol.  i.,  1887. 

^Industries,  Durban.     Complete  from  vol.  i.,  1900. 
Industries  and  Iron,  London.     Complete  from  vol.  xv. 

*Institut  Geologique  de  Mexique,  Mexico.     Boletin,  complete  from  1895.     Parergones, 
complete. 

institution  of  Civil  Engineers,  London.     Minutes  of  Proceedings,  complete  from  1837. 

'Institution  of   Civil  Engineers  of  Ireland,  Dublin.     Transactions,  complete  from  1845. 

"institution  of  Gas  Engineers,  London.     Transactions,  complete  from  1902. 

'Institution  of  Electrical  Engineers,  London.     Journal,  complete  from  vol.  xxxi.,  1901. 

'Institution  of  Engineers  and  Shipbuilders  in  Scotland,  Glasgow.     Transactions,  com- 
plete from  1857,  except  vol.  ii. 

^Institution  of  Engineers  of  the  River  Plate,  Buenos  Aires.     Journal,  complete   from 
vol.  v. 

I  Institution  of  Mechanical  Engineers,  London.     Proceedings,  complete  from  1847. 

1 1nstitution  of  Mining  and  Metallurgy,  London.     Transactions,  complete  from  vol.  i. 

'Institution  of  Mining  Engineers,  Mewcastle-upon-Tyne.     Transactions,  complete   from 
vol.  i.,  1889. 
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*Institution  of  Naval  Architect",  London.     Transactions,  complete. 

International  Association  for  Testing  Materials,  Zurich.     Reports,  etc.,  from  1898. 
JInventors'  Review  and  Scientific  Record,   London.     Complete,  except  vol.  i. ,  nos.  1  to 

12;   vol.  ii.,  nos.  13,   14  and  23;  vol.  iii.,   nos    5  and  6;  vol.  iv.,  nos.  8  to  12  ; 

vol.  v.,  nos.   7  and  12;   vol.   vi.,   nos.  4  and  8  to  12 ;   vol.   vii.,   nos.   1   to  3,   5, 

6  and  9  to  12 ;  vol.  viii.,  nos.  1  to  3  ;  and  complete  from  vol.  ix.,  1899. 
Iron   Age,  New  York  City.      Complete   from    vol.    lxxi.,    1903,  to  vol.    lxxiv.,    1904  ; 

except  vol.    lxxi.,   nos.  2  and  3. 
+Iron  and  Coal  Trades  Renew,  London.     Complete  from  vol.  iii.,  1869. 
*Iron  and  Steel  Institute,  London.     Journal,  complete  from  1871. 
Jlron  and  Steel  Magazine,  Boston.     Complete  from  vol.  vii.,  1904. 
JItaly.     Rivista  del  Servizio  Minerario,  Roma.     Complete  from  1897. 

*.Taarboek  van  liet  Mijnwezen  in  Nederlandseh  Oost-Indie,  Amsterdam.     Complete  from 

1878. 
*Jalirbuch  fiirdas  Berg- und  Hiittenwesen  im  Konigreiche  Sachsen,  Freiberg.     Complete, 

except  187S. 
*Jernkontorets  Annaler,  Stockholm.     Complete  from  1900. 
"'Junior   Institution   of  Engineers,    London.     Record   of  Transactions,   complete   from 

vol.  i. 

*Kaiserlich  Leopoldiniscli-Carolinische  Deutsche   Akademie  der    Naturforscher,   Halle. 

Complete  from  vol.  xxxvi. 
*Kaiserlich-koniglich  Geologische  Reichsanstalt,  Vienna.     Jahrbuch,  complete  from  1859, 

except  1851  to  1862  and  1870  to  1874.    Verhandlungen,  complete  from  1867,  except 

1886,  no.  15.     Abhandlungen,  omplete  from  vol.  L;  except  vol.  iii.,  pages  1  to  42  ; 

vol.  vii.  ;     vol.  xii.,  all  except  parts   1,  2  and  3  ;  vol.  xiii.,  all  except  part  1  ;  vol. 

xvi.,  all  except  part  1  ;    vol.  xvii.,  all  except  parts  1,  2,  3  and  4  ;    and  vol.  xviii., 

all  except  part  1. 
*Kaiserliche  Akademie  der  Wissenschaften.  Vienna.     Sitzungsberichte,  complete  from 

vol.  xlix.,  except  Mathematik,  Physik,  Chemie,  etc..  vols.  Ix.  to  lxiv. 
JKalksandsteinfabrikation,  Berlin.     Complete  from  vol.  ii.,  1902. 
*Kansas,  The  University  Geological  Survey  of.      Annual  Reports,  complete  from  vol. 

ii.     Mineral  Resources,  complete   from    1897.      Bulletin   (late    Kansas,  Lawrence, 

University  Quarterly),  complete  from  vol.  viii.,  no.  1.     Science  Bulletin,  complete 

from  vol.  i. 
^Knowledge  and  Illustrated  Scientific  News,  London.     Complete  from  vol.  i  ,  1904. 
*K6niglich   Preussischen   Geologischen    Landesanstalt    und    Bergakademie    zu    Berlin, 

Berlin.     Jahrbuch,  complete  from  vol.  i.,  except  vols.  iii.  to  xii. 
*Koniglieh  Ungarische  Geologische  Anstalt,  Budapest.     Jahresberichte,  complete  from 

1882.     Mittheilungen,  complete. 
*K6nigliche  Bayerische  Akademie   der   Wissenschaften,  Munchen.     Abhandlungen  der 

Mathematisch-ph)  sikalischen  L'lasse,   complete  except  vols.  vi.  and  vii.     Sitzungs- 
berichte, complete. 
*Koniuklijk  Instituut   van  Ingenieurs,  's-Gravenhage.      De  Ingenieur,    complete   from 

1900.     Jaarverslag,  complete  from  1899-1900,  no.  1.      Notulen  der  Vergaderingen, 

complete  from  1881.     Verhandelmgen,  complete  from  1881. 
JKritischer  Vierteljahresbericlit    fiber  die  Berg-  und  Hvittenmannische   und  verwandte 

Literatur,  Freiberg  in  Sachsen.     Complete  from  vol.  xviii.,  no.  4. 
JKynoch  Journal,  Birmingham.     Complete  from  vol.  i.,  1899.  • 

JLabour  Gazette,  Board  of  Trade,  London.     Complete. 

fLake  Superior  Mining  Institute.  Houghton.     Proceedings,  complete  from  vol.  i.,  1893. 

JL'Echo  des  Mines  et  de  la  Metallurgie,  Paris.     Complete  from  1895. 

*Le  Ge'nie  Civil,  Paris.     Complete  from  vol.  i.,  1880. 

*Le  Mois  Scientifique  et  Industriel.  Paris.     Complete  from  vol.  i.,  1899. 

JLight  Railway  and  Tramway  Journal,  London.     Complete  from  vol.  viii.,  1903. 

"Liverpool  Engineering  Society,  Liverpool.     Transactions,  complete  from  vol.  i.,  1877. 

^Liverpool  Geological  Association,  Liverpool.     Transactions,  complete  from  1880  to  vol. 

x.,  1890,  except  vols.  iv.  and  viii. 
*Liverpool  Geological  Society,  Liverpool.     Proceedings,  complete  from  1860. 
^Liverpool   Self-propelled   Traffic  Association,  Liverpool.      Reports   of  Trials,  complete 

from  1898. 
JLondon  and   West   Country   Chamber   of   Mines,   London.      Records,   complete  from 

vol.  i.,  1901. 
£  London  Chamber  of  Commerce,  London.      The  Chamber  of  Commerce  Journal,  com- 
plete from  vol.  i. ,  1882  ;  exoept  vols.  vii.  and  viii.  ;  vol.  xiii.,  nos.  1.  4,  6  and  9  ;  vol. 

xiv.,  nos.  10,  12.  14,  17,  19  und  21  ;  vol.  xv.,  nos.   23,  25  to  27,  29  to  31  and  33; 

vol.  xvi.,  no.  42  ;  vol.  xix.,  nos.  77  and  78  ;  ami  vol.  xx.,  nos.  89  and  91. 
^London  Mining  Gazette  of  the  London  Chamber  of  Mines,  London.     Complete  from 

vol.  i.,  1899,  to  vol.  ii.,  19U0,  no.  2, 
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^Louisiana  Geological  Survey,  Louisiana.     Reports,  complete  from  no.  iii.,  1894. 
*LTnion  des  Charbonnages,  Mines  et  Urines  Me'tallurgiques  de  la  Province  do  Liege, 

Liege.    Complete  from  L872. 
^Machinwy,  New  York  City.     Complete  from  vol.  ix.,  1903,  no.  6. 
i  Machinery  Market  and  the   Machinery  and   Engineering  Materials    Gazette,   London. 

Complete  from  1891  ;    except  1891,  January  to  September  and  November ;   1892, 

January ;    1893,    March,    August,    October   and   November ;    and   1894,    January, 

February,  April,  May  and  July  to  December. 
'  Magyarhoni  Foldtani  Tarsulat,  Budapest.     Foldtani  Kilzlony,  complete  from  1871. 

*  Manchester  Association  of  Engineers,  Manchester.     Transactions,  complete  from  1887. 
'Manchester   Geographical   Society,    Manchester.      Journal,    complete    from    vol.    vi., 

18S9. 
i  Manchester  Geological  and  Mining  Societv,  Manchester.      Transactions,  complete  from 
vol.  i.,  1840. 

*  Manchester  Literary  and  Philosophical  Society,  Manchester.     Memoirs,  complete  from 

vol.  vii.,  1813.     Proceedings,  complete  from  vol.  i.,  1857. 

*  Manchester  Steam  Users'  Association,  Manchester.     Memoranda  by  the  Chief  Engineer, 

complete  from  1898. 
" Mariner  and  Engineering  Record,   London.     Complete  from  vol.  xix.,  1898. 

*  Maryland  Geological  Survey,  Baltimore.     Complete  from  vol.  i. 

*  Maryland  Weather  Service,  Baltimore.      Complete  from  vol.  i. 

^Massachusetts  Institute  of  Technology,  Society  of  Arts,  Boston.    Technology  Quarterly, 

complete  from  vol.  xi. 
*. Master  Car-Builders'  Association,  Chicago.     Proceedings,  complete  from  18S2. 
"Mechanical  Engineer,  Manchester.       Complete  from  vol.  L,  1898. 

Mechanical  Progress,  Manchester.     Complete. 
"Me'morial  des  Poudres  et  Salpetres,  Paris.     Complete  from  vol.  ii. 
"Metallgesellschaft    and   the    Metallurgische    Gesellschaft    A-G.,     Frankfort-on-Main. 

Statistical  Compilations  of  Lead,  Copper,  Spelter,  Tin,  Silver,  Nickel,   Aluminium 

and  Quicksilver,  complete  from  1891. 
J  Michigan  College  of  Mines,  Houghton.     Year-book,  complete  from  1901-1902. 
'Midland  Institute  of  Mining,  Civil  and  Mechanical  Engineers,  Barnsley.     Transactions, 

complete  from  1869. 
"Mid-Tyne  Link,  Newcastle-upon-Tyne.     Complete  from  vol.  i.,  no.  2. 

*  Mineral  Industry,  its  Statistics,  Technology  and  Trade,  in  the  United  States  and  other 

Countries,  New  York  City.     Complete  from  vol.  i.,  1892. 
Mineral  Industry  of  the  United  Kingdom,  London.     Annual  General  Reports,  complete 

from  1894  to  1896. 
Mineral  Statistics  of  the  United  Kingdom,  London  (now  Mines  and  Quarries  :  General 

Report  and  Statistics).     Complete  from  1853  to  1896. 

*  Mineralogical  Society  of  Great  Britain  and  Ireland,  London.     Mineralogical  Magazine 

and  Journal,  complete  from  vol.  i.,  1876. 
£  Mines,  List  of  Mines  Worked,  London.     Complete. 
"Mines,  List  of  Plans  of  Abandoned  Mines,  London.     Complete. 
"Mines  and  Minerals,  Scranton,  Pennsylvania.      Complete  from  vol.  viii.,  1887. 
JMines  and  Quarries,  London.     General  Report  and  Statistics,  complete  from  1897. 
Mining  Association  and  Institute  of  Cornwall,  Camborne.     Transactions,  complete  to 

vol.  iv.,  part  1,  1893. 
^Mining  Engineering,  London.     Complete  from  vol.  i. ,  1896. 
*Mining  Institute  of  Scotland,  Hamilton.     Transactions,  complete. 
"Mining  Journal,  London.     Complete  from  vol.  xvii.,  1847  ;  except  vol.  xvii.,  pages  1  to 

449  ;  and  vol.  xxiv.,  pages  1  to  100. 
%  Mining  Magazine,  New  York  City.     Complete  from  vol.  x.,  1904. 

*  Mining  Reporter,  Denver,  Colorado.     Complete  from  vol.  xliv.,  1901. 
I  Mining  Society  of  Nova  Scotia,  Halifax.     Transactions,  complete. 
"Minnesota  School  of  Mines,  Minneapolis.  Bulletin,  complete  from  vol.  vi.,  1902. 
"Missouri  Geological  Survey,  Jefferson  City.     Vols.  iv.  to  vii. 

"Monmouthshire  Colliery  Officials'  Association,  South  Wales.      Journal,  complete  from 

vol.  i.,  1897. 
"Montana.     Annual  Report  of  the  Inspector  of  Mines,  Helena,  1897-98,  1901  and  1902. 
;  Mount  Bischoff  Tin  Mining  Company,  Tasmania.     Half-yearly  Reports,  complete  from 

the  46th,  1896. 
^Municipal  Engineering,  Indianapolis.     Complete  from  vol.  xxiv.,  1903. 
^Mysore   Geological   Department,   Bangalore,    India.     Bulletin,   complete  from  no.   1. 

Memoirs,  complete  from  vol.  i.     Records,  complete  from  vol.  i.     Reports  of  the 

Chief  Inspector  of  Mines,  complete  from  1898. 

:|.Natal.     Department   of  Mines,  Pietermaritzburg.      Reports   on  the  Mining   Industry 
1890-91,  1891-92,  and  complete  from  1898. 
National  Association  of  Colliery  Managers,  Derby.     Transactions,  complete. 
"National  Physical  Laboratory,  Richmond.     Annual  Report,  complete  from  1901. 
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*Natural  History  Society  of  Northumberland  and  Durham.  Newcastle-upon-Tyne. 
Transactions,  vols.  i.  and  ii.,  1831  to  1838.  Transactions  of  Tyneside  Naturalists' 
Field  Club,  vols.  i.  to  vi.,  1846  to  1864.  Natural  History  Transactions  of 
Northumberland,  Durham  and  Newcastle-upon-Tyne,  being  papers  read  before 
both  the  Natural  History  Society  of  Northumberland,  Durham  and  Newcastle- 
upon-Tyne,  and  the  Tyneside  Naturalists'  Field  Club,  complete  from  vol.  i.,  1865. 
*Naturforschende  Gesellschaft  zu  Freiburg  im  Breisgau,  Freiburg.   Transactions,  complete 

from  1886. 
Neues  Jahrbuch  fur  Mineralogie,  Geologie  und  Palaontologie,    Stuttgart.      Complete 
from  1883  to  1897,  except  Supplement,  part  1. 
JNew  England  Water  Works  Association,  Boston.     Journal,  complete  from  vol.  xvii., 

1903. 
tNew  South  Wales.    Annual  Report  of  the  Department  of  Mines,  Sydney.      Complete 
from  1881. 
New  York  Academy  of  Sciences,  New  York  City.     Annals,  complete  from  vol.  i.,  1  B77. 
Me'moires,  complete  from  vol.  i.,  1895.     Transactions,  vols.  i.  to  xvi.,  1881  to  1897, 
except  vol.  iii. 
"New  Zealand  Institute,  Wellington.     Transactions  and  Proceedings,  complete,  except 

vol.  ii.  (1869),  vol.  iii.  (1870)  and  vol.  iv.  (1871). 
New  Zealand  Institute  of  Mining  Engineer-,   Auckland  (now  amalgamated   with  the 

Australasian  Institute  of  Mining  Engineers).     Transactions,  vols.  i.  and  ii. 
New  Zealand  Mines  Department,   Wellington.     Reports,  complete   from  1879.     New 

Zealand  Mines  Record,  complete  from  vol.  L,  1897. 
Newcastle  Chronicle  Yearbook,  Newcastle-upon-Tyne.     Complete  from  1897  to  1902, 

except  1899. 
Newcastle  Daily  Journal,  Newcastle-upon-Tyne.     Complete  from  March,  1869. 
JNorges  geologiske  undersogelse,  Kristiauia.     Complete  from  no.  1,  1891. 
fNorth-East   Coast   Institution   of  Engineers   and  Shipbuilders,   Newcastle-upon-Tyne. 

Transactions,  complete  from  vol.  i.,  1884. 
*North  Staffordshire  Institute  of  Mining  and  Mechanical  Engineers,  Newcastle-under- 

Lyme.    Transactions,  complete,  except  vol.  ii. 
^Northumberland  and  Durham  Miners'  Permanent  Relief  Fund,  Newcastle-upon-Tyne. 

Annual  Reports,  complete  from  1878. 
"Nova   Scotia  Department  of  Mines,   Halifax.      Reports,   complete  from  1862. 
*Nova  Scotian  Institute  of  Science,  Halifax.     Proceedings  and  Transactions,  complete 
from  vol.  vi.,  1883. 

*Oberhessische  Gesellschaft  fur  Natur-  und  HeiLkunde,   Giessen.     Complete  from  1847, 

except  vol.  iii. 
JOesterreichische  Zeitschrift  fiir  Berg-  und  Hiittenwesen,  Vienna.     Complete  from  vol. 

xxxi.,  1883.      Vereins-Mittheilungen,  complete  from  1883. 
Official  Year  Book  of  Scientific  and  Learned  Societies,  London.     Complete  from  1884. 
JOntario  Bureau  of  Mines,  Toronto.     Reports,  complete  from  1891. 
JOres  and  Metals,  Denver.     Complete  from  1903. 

JPage's  Weekly,  London.     Complete  from  vol.  i.,  1902. 

jPalmer  Record,  Newcastle-upon-Tyne.     Vol.  i.,  nos.  2  and  3;  vol.  ii.,  nos.  5  to  8;  and 

vol.  iii.,  nos.  9  and  10. 
*Patent  Office,  London.     Abridgements  of  Specifications,  complete.     Illustrated  Official 

Journal,   complete.       Report  of  Patent,  Design  and  Trade  Mark  Cases,  complete 

from  vol.  vi. 
*Patents  and  Patentees  of  Victoria,  Melbourne.     Indexes,  complete  from  vol.  i.,  1854. 
^Patents  and  the  British  Machinist,  London.     Complete  from  vol.  viii.,  1902,  no.  97. 
^Pennsylvania.     Department  of  Internal  Affairs,  Harrisburg.     Reports  of  the  Bureau  of 

Mines,  complete  from  f897. 
Pennsylvania.     Reports  of  Inspectors  of  Mines  from   1870-1882  and    1892-1896  (now 

included  in  the  Reports  of  the  Bureau  of  Mines). 
^Petroleum  Review,  London.     Complete  from  vol.  v.,  1901 ;  except  vol.  vi.,  nos.  153  157 

163  and  104. 
^Philippine  Islands.     Mining  Bureau,  Manila.     Bulletin,  Nos.  1,  2  and  3. 
Pott's  Mining  Register  and  Directory,  North  Shields.     1888-90,   1893-98,  and  1900  to 

date. 
+Power,  London.     Complete  from  vol.  xxi.,  1901,  no.  11. 
^Practical  Engineer,  Manchester.     Complete  from  vol  i.,  1887. 
^Public  Works,  London.     Complete. 

JQuarries,  List  of  Quarries  worked,  London.     Complete. 
^Quarry,  London.     Complete  from  vol.  vii.,  1900. 

Quebec,  Canada.     Department  of  Colonization  and  Mines.     See  Canada. 
^Queensland.      Annual  Report  of  the  Under  Secretary  for  Alines,  Brisbane.       Complet0 
from  1897. 
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(Queensland  Government  Mining  Journal,  Brisbaue.     Complete  from  vol.  i. 
Queensland  Institute  of  Surveyors,  Brisbane.    Transactions  and  Proceedings,  complete 
from  vol.  i.,  1900. 

(Railroad  Gazette.  New  York  City.     Complete  from  vol.  xxxv.,  1903. 

£  Railway  \.ge,  Chicago.     Complete  from  vol.  xxxv.,  1903. 
Railway  and  Engineering  Review,  Chicago.      Complete  from  vol.  xli.,  1901,  no.  48,  to 

vol.  xliii..  1903,  no.  22. 
Railway  and  Locomotive  Engine  ring.  New  York  City.    Vols.  xiv.  and  xv.,  1901  and  1902. 

(Railway  Engineer,  London.     Vol,  xxii.,  no.  263;  and  complete  from  vol.  xxiv.,  1903. 

*Reale  Comitato  Geologico  d'ltalia,  Roma.     Bollettino,  complete  from  1870. 

(Reports  of  H.M.  Inspectors  of  .Mines.  London.      Complete  from  1870. 

(Reports  to  the  Secretary  of  the  Board  of  Trade  upon  the  Working  of  the  Boiler  Explo- 
sions Acts,  1882  and  1890,  London.     Complete. 
Revista  Minera,  Metalurgica,  y  de  Ingenieria,  Madrid.      Complete  from  vol.   xxxiv., 

18S3. 
Revue  de  la  Legislation  des  Mines  en  France  et  en  Belgique,  Lille.     Complete  from  1884. 

(Revue  Mineralurgique,  Paris      Complete  from  1903. 

(Revue  Noire,  Lille.     Complete  from  vol.  vii.,  1904,  no.   167  ;    except  vol.  vii.,  1904, 
no.  175. 

*Revue  Technique,  Paris.     Complete  from  1894. 

fRevue  Universelle  des  Mines,  de  la  Me'tallurgie,  etc.,  Liege.     Complete  from  series  1, 
vol.  i.,  1857  ;  except  series  1,  vol.  xiv.,  1863. 

'Rochester  Academy  of  Science,  Rochester.     Proceedings,  complete  from  vol.  i.,  1889. 

*Royal   Cornwall   Polytechnic  Society,    Falmouth.      Annual    Reports,    complete    from 
1833. 

*  Royal  Dublin  Society,  Dublin.       Journal,  vol.  i.,  1856,  to  vol.  vii.,   1878  (complete). 

Economic  Proceedings,  vol.  i.,  1899,  nos.  1  and  2.     Scientific  Proceedings,  complete 

from  vol.  i.,  1878.     Scientific  Transactions,  complete  from  vol.  i.,  1877. 
*Royal  Geological  Society  of  Cornwall,  Penzance.      Transactions,  vol.  i.,  vol.  v.,  and 

complete  from  vol.  viii.,  1871. 
*Royal  Institute  of  British  Architects,  London.     Transactions,  vol   i.,  part  ii.,  1842.  and 

complete  from  1854,     except  1857  to  1862,  1867  to  1870,  and  1873  to  1876.     Journal 

of  Proceedings,  complete  from  1881,  except  third  series,  vol.  i.,  1893-94.      Kalendar, 

complete  from  1889. 
*Royal  Institution  of  Cornwall,  Truro.     Annual  Reports,  1839,  1842,  1814,  1849,  1851 

to  1856,  1859,  1860,  part  ii.,  1861,  1862,  part  i.,  and  1863.     Journal,  complete  from 

vol.  ii.,  1866. 
*Royal  Institution  of  Great  Britain,  London.     Proceedings,  complete  from  vol.  i.,  1851. 
*Royal  Philosophical  Society  of  Glasgow,  Glasgow.     Proceedings,  complete  from  1841. 

Royal  Sanitary  Institute,  London.     Journal,  complete  from  vol.  i.,  1880. 
"Royal  Scottish  Society  of  Arts,  Edinburgh.     Transactions,  complete  from  vol.  ii.,  1841 . 
*Royal  Society,  London.     Proceedings,  complete  from  vol.  i.,  1800. 
*Royal  Society  of  Canada,  Montreal.      Proceedings  and  Transactions,    complete   from 

1882. 
*Royal  Society  of  Edinburgh,  Edinburgh.     Proceedings,  complete  from  vol.  xi.,  1880. 

*  Royal  Society  of  New  South  Wales,  Sydney.     Journal  and  Proceedings,  complete  from 

vol.  vii. 
*Royal  Society  of  Victoria,  Melbourne.     Proceedings,  complete  from  vol.  ii.,  1857,  except 

vol.  vi.     Transactions,  complete  from  vol.  i.,  1888. 
*Royal  United  Service  Institution,  London.     Journal,  complete  from  vol.  i.,  1857,  except 

nos.  4  and  70  (out  of  print). 
^Russian  Journal  of  Financial  Statistics,  St.  Petersburg.      Complete  from  1900. 

(Science  and  Art  of  Mining,  Wigan.     Complete  from  vol.  i.,  1890. 
(Science  Siftings,  London.     Complete  from  vol.  xxi.,  1901. 
Scientific  American,  New  York  City.     Complete  from  vol.  lxviii.,  1893;  to  vol.  lxxxiii., 

1900. 
Seismological  Society  of  Japan,  Yokohama.     Transactions,  complete  from  1880. 
(Shipping  World  and  Herald  of  Commerce,  London.    Complete  from  vol.  i.,  1883;  except 

vols.  xv.  and  xvi.,  incomplete. 
^Smithsonian  Institution,  Washington,  U.S.A.     Annual  Repoit  of  the  Board  of  Regents, 

complete  from  1862. 
*Sociedad   de   Ingenieros,   Lima.       Boletin,   complete   from  vol.   i.,   1899.       Memorias, 

no.  6. 
ii  lad  Nacional  de  Mineria,  Santiago,  Chile.     Boletin,  complete  from  vol.  x.,  no.  IS, 

1808. 
*Societe'  Beige  de  Geologie,  de  Pal^ontologie  et  d'Hydrologie,  Brussels.      Bulletin,   com- 
plete from  vol.  i.,  1887. 
*Socie:te'  d'Encouragement  pour  l'Industrie  Natioiiale,  Paris.      Bulletin,  complete  from 

1901. 
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*Societe' de  1'Industrie  Mine'rale,  St.  Etienne.     Bulletin,  complete  from  series  1,  vol.  i., 

1855.    Comptes-rendus,  complete  from  1878.    Atlases,  complete  from  series  1,  vol.  i., 

1855. 
*Sucie'te'  des    Inge'nieurs    Civils    de    France,   Paris.      Annuaire,    complete    from     L889. 

Me'moires,   complete  from   1848,  except   1855,  vol.  ii.     Pieces  Verbaux,  complete 

from  1879. 
*Socie'te'  des  Inge'nieurs  des  Mines,   St.  Pe'tersbourg.      Bulletin,  complete  from  no.  12, 

1897,  except  nos.  1  and  3  to  5,,  1898. 
*Socie'te'  des  Inge'nieurs  sortis  de  l'Ecole  Provinciale  dTndustrie  et  des  Mines  du  Hainaut, 

Lie'^e.     Me'moires,  complete  from  1850. 
*Socie'te'  Ge'ologique  de  Belgique,  Lie'ge.     Annales,  complete  from  1874. 
*Socie'te'  Ge'ologique  de  France,  Paris.     Me'moires,  complete  from  series  3,  except  vol. 

iii.,  part  2.     Bulletin,  complete  from  beginning,  except  series  2. 
*Socie'te'  Ge'ologique  du  Xord,  Lille.     Annales,  complete  from  vol.   vii.,  except  vol.  ix. 

(out  of  print). 
*Socie'te'  Industrielle  du  Xord  de  la  France,  Lille.     Bulletin,  complete  from  no.  30,  1S80. 
*Socie'te'  Scientifique  Industrielle  de  Marseille,  Marseille.     Bulletin,  complete. 
^Society  of  Arts,  Loudon.     Journal,  complete  from  vol.  1.,  1901. 
*Society  of  Chemical  Industry,  London.     Journal,  complete  from  vol.  i..  1S82. 
*Society  of  Engineers,  London.     Transactions,  complete  from  1861. 
JSouth  Africa,  London.     Complete  from  vol.  lvii. ,  1903. 
*South  African  Association  of  Engineers  and  Architects,  Johannesburg.     Proceedings, 

complete  from  vol.  i. 
JSouth  African  Engineering,  London.     Complete  from  vol.  i. .  except  vol.  ii.,  no    6. 
JSouth    Australia.       Department   of    Mines,    Adelaide.       Reports   of    the    Government 

Geologist  from  1883,  with  exceptions. 
JSouth  Australia.     Moonta  School  of  Mines.     Annual  Report,  complete  from  1898. 
JSouth  Australia        Wallaroo  and   Moonta  Mining  and  Smelting  Company,    Limited. 

Annual  Reports,  complete  from  1890. 
^South-Eastern  Union  of  Scientific  Societies,  London.     Transactions  (The  South-Eastern 

Naturalist),  complete  from  1901. 
South  Staffordshire  and  East  Worcestershire  Institute  of  Mining  Engineers.      Transac- 
tions, complete  from  1875  to  1890. 
South  Staffordshire  Institute   of   Iron  and  Steel  Works  Managers,  Stourbridge  (now 

Staffordshire  Iron  and  Steel  Institute). 
*South  Wales  Colliery  Officials'  Association,  South  Wales.    Journal  and  Proceedings, 

complete  from  1895. 
fSouth  Wales  Institute  of  Engineers,  Cardiff.     Proceedings,  complete  from  vol.  i. .  1  857. 
"Staffordshire  Iron  and  Steel  Institute,  Tipton.     Proceedings,  complete. 
*Stahl  and  Eisen,  Diisseldorf.    Complete  from  1894. 
JSteamship,  Leith.     Complete  from  vol.  i.,  18S9. 
JStevens'  Indicator,  Hoboken,  New  Jersey.     Complete  from  vol.  vi.,  1889. 

Stone,  New  York  City.     Complete  from  vo'.  xxiii.,  1901,  to  vol.  xxv.,  1903. 
JStone  Trades  Journal,  London.     Complete  from  vol.  xxii.,  1903. 
^Street  Railway  Review,  Chicago.     Complete  from  vol.  xi.,  1901. 
Subject  Matter  Index  of  Technical  and  Scientific  Periodicals.     Compiled  by  Dr.   R. 

Rieth  by  the  Order  of  The  Imperial  Patent  Office,  Berlin.      Complete  from  1892. 
"^Surveyor,  Sydney.     Complete  from  vol.  xvi.,  1903. 
^Surveyors'  Institution,  London.     Transactions,  complete  from  vol.  i.,  186S. 

JTasmama.     Annual  Reports  of  the  Secretary  of  Mine?,  from  1898-99.     Annual  Reports 
of  the  Surveyor-General  and  Secretary  for  Land,  from  1898-99.     The  Progress  of 
the  Mineral  Industry  of  Tasmania,  from  quarter  commencing  April  1,  189S. 
^Technics,  London.      Complete  from  vol.  i.,  1904. 
*Tekmsk  Ugeblad,  Udgivet  af  Den  Norske  Ingenior — og  Arkitekt-Forening  og  Den  Poly- 

tekniske  Forening,  Kiistiania.     Complete  from  1885. 
JTexas,  University  of,  Austin.     Mineral  Survey,  Bulletin,  complete  from  no.  1,  1900. 
Times.  London.     Complete  from  March,  1869. 
Times  Index,  London.     Complete  from  January,  1864. 
Trade  and  Navigation  Accounts,  London.     Complete  from  1865. 

Trade  of  the  United  Kingdom  with  Foreign  Countries  and  British  Possessions,  London. 
Annual  Statement,  complete  from  1875. 
^Transvaal.      Chamber   of    Mines,    Johannesburg.      Annual   Reports,   1890,    1893,    and 

complete  from  1895. 
[•Transvaal.     Reports  of  Government  Mining  Engineer,  complete  from  1896. 
Transvaal  Institute  of  Mechanical  Engineers,  Johannesburg.     Journal,  complete  from 
vol.  iii.,  no  9. 

JTJ.S.A.  Department  of  Labor,  Washington.  Bulletin,  complete  from  no.  37,  1901. 
Annual  Report  of  the  Commissioner  of  Labor,  complete  from  the  sixteenth, 
1901. 
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;l'.s  A.     Department  of  State,  Washington.     Consular  Reports,   vol.   xliii.,   no.   158; 

vol.  xlvi.,  no.  170  ;  ami  complete  from  vol.  IxviiL,  no.  256. 
*U.S.A.     Department  of  the  Navy,  Washington.     Annual  Report  of  the  Chief  of  the 

Bureau  of  Steam  Engineering,  complete  from  L891. 
*U.S.  Naval  Institute   Annapolis.     Proceedings,  complete  from  vol.  vii.,  1881. 
U.S.  Patent  Office,  Washington.     Official  Gazette,  complete  from  vol.  lxviii.,  1M»4,  to 

vol.  cvi.,  J  903. 
^University  of  Birmingham  Engineering  Journal,  Birmingham.     Complete  from  vol.  i. 
^University   of   Durham    1'hilosophical   Society,    Newcastle-upon-Tyne.       Proceedings, 

complete  from  vol.  i.,  1896. 
^University  of  Montana,  Missoula.     Bulletin,  nos.  10  and  17. 

Vereins-Mittheilungen.      See  Oesterreichische  Zeitschrift  fur  Berg-  uud  Hiittenwesen, 
Vienna. 
•Victoria.     Department  of  Mines,  Melbourne.     Reports,  complete  from  1874.     Special 
Reports,  complete  from  1892.     Gold-fields  of  Victoria,  Mining  Record,  complete 
from  1897  :  Monthly  Return,  complete  from  1898. 
Victoria.     Patent  <  Office,  Melbourne.     See  Patents  and  Patentees  of  Victoria. 
^Victoria.     The  Chamber  of   Mines.   Melbourne.     Annual  Report,   complete   from   the 

second.  19  0. 
'Victorian  Institute  of  Surveyors,  Melbourne.     Transactions  and  Proceedings,  complete 
from  vol.  i.,  except  vol.  ii. 
Vulcan,  Manchester.     Complete  from  vol.  i. 

'Water.  London.      Complete  from  vol.  iv.,  1902. 

*West  Australian  Mining,   Building  and  Engineering  Journal,  Perth.       Complete  from 

vol.  i..  1903,  etcept  vol.  i.,  nos   2,  9  and   14. 
*\Vest  of  Scotland  Iron  and  Steel  Institute,  Glasgow.     Journal,  complete  from  vol.  iv. , 

1896. 
JWest  Virginia  Geological  Survey,  Morgantown.     Complete  from  vol.  L,  1899. 
J  Western  Australia,  Department  of  Mines.     Annual  Progress  Report  of  the  Geological 

Survey,  complete  from  1899.     Geological  Survey.  Bulletin,  complete  from  no.   1. 

Gold  Mines  >t  itistics.  complete  from  1896.      Monthly  Statistical  Abstract,  complete 

from   no.  1.     Reports,  complete  from    1895.     Statistical   Register,   complete  from 

1898.     Supplement  to  the  Government  Gazette,  complete  from  1901. 
*\Vestern  Society  of  Engineers,  Chicago.     Journal,  complete  from  vol.  i.,  1S96. 

Wliitaker's  Almanac,  London.     Complete  from  1894. 
*  Wisconsin  Academy  of  Sciences,  Arts  and  Letters.  Madison.     Transactions,  complete. 
*Wisconsin  Geological  and  Natural  History  Survey,  Madison.      Bulletins,  complete  from 

no.  1. 
World's  Work,  London.     Vol.  i. 
J  Worcester  Polytechnic  Institute,  Worcester.    Journal,  complete  from  vol.  vi.,  no.  2. 
JWurttembergischen  Geometer  Vereins,  Stuttgart.     Mitteilungen,  complete  from  190  I. 

^Yorkshire  Gcologicil  and  Polytechnic   Society,   Leeds.      Proceedings,   complete   from 
vol.  i. 

Zeitschrift  des  Vereines  Deutscher  Ingenieure,  Berlin.     Complete  from  vol  xxvii.,  1883. 
*Zeitschrift  fiir  das  Berg-,   Hutten-  und  Saliuen-Wesen  im  Preussischen  Staate,  Berlin. 

Complete  from  1854. 
•Zeitschrift  fiir  Praktische  Geologie,  Berlin.     Complete  from  1893. 
^Zeitschrift  fiir  Vermessungswesen,  Stuttgart.     Complete  from  1903. 
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CHARTER    OF    THE    NORTH    OF    ENGLAND    INSTITUTE    OF 
MINING  AND  MECHANICAL  ENGINEERS. 


FOUNDED  1852. 
INCORPORATED  NOVEMBER  28th,   1S76. 


liUiriOn<lt  ^y  the  Grace  of  God,  of  the  United  Kingdom  of  Great 
Britain  and  Ireland,  Queen,  Defender  of  the  Faith,  to  all  to  whom 
these  Presents  shall  Come,  Greeting  : 

Whereas  it  has  been  represented  to  us  that  Nicholas  Wood,  of 
Hetton,  in  the  County  of  Durham,  Esquire  (since  deceased) ;  Thomas 
Emerson  Forster,  of  Newcastle-upon-Tyne,  Esquire  (since  deceased)  ; 
Sir  George  Elliot,  Baronet  (then  George  Elliot,  Esquire),  of  Houghton 
Hall,  in  the  said  County  of  Durham,  and  Edward  Fenwick  Boyd,  of 
Moor  House,  in  the  said  County  of  Durham,  Esquire,  and  others  of  our 
loving  subjects,  did,  in  the  year  one  thousand  eight  hundred  and  fifty-two, 
form  themselves  into  a  Society,  which  is  known  by  the  name  of  The 
North  of  England  Institute  of  Mining  and  Mechanical  Engineers. 
having  for  its  objects  the  Prevention  of  Accidents  in  Mines  and  the 
Advancement  of  the  Sciences  of  Mining  and  Engineering  generally,  of 
which  Society  Lindsay  Wood,  of  Southill,  Chester-le-Street,  in  the  County 
of  Durham,  Esquire,  is  the  present  President.  And  whereas  it  has  been 
further  represented  to  us  that  the  Society  was  not  constituted  for  gain. 
and  that  neither  its  pi'ojectors  nor  Members  derive  nor  have  derived 
pecuniary  profit  from  its  prosperity  ;  that  it  has  during  its  existence  of  a 
period  of  nearly  a  quarter  of  a  century  steadily  devoted  itself  to  the  pre- 
servation of  human  life  and  the  safer  development  of  mineral  property ; 
that  it  has  contributed  substantially  and  beneficially  to  the  prosperity  of 
the  country  and  the  welfare  and  happiness  of  the  working  members  of  the 
community ;  that  the  Society  has  since  its  establishment  diligently 
pursued  its  aforesaid  objects,  and  in  so  doing  has  made  costly  experiments 
and  researches  with  a  view  to  the  saving  of  life  by  improvements  in  the 
ventilation  of  mines,  by  ascertaining  the  conditions  under  which  the  safety 
lamp  may  be  relied  on  for  security  ;  that  the  experiments  conducted  by 
the  Society  have  related  to  accidents  in  mines  of  every  description,  and 
have  not  been  limited  to  those  proceeding  from  explosions  ;  that  the  vari- 
ous modes  of  getting  coal,  whether  by  mechanical  appliances  or  otherwise. 
have  received  careful  and  continuous  attention,  while  the  improvements 
in  the  mode  of  working  and  hauling  belowground,  the  machinery  em- 
ployed for  preventing  the  disastrous  falls  of  roof  underground,  and  the 
prevention  of  spontaneous  combustion  in  seams  of  coal  as  well  as  in  car- 
goes, and  the  providing  additional  security  for  the  miners  in  ascending 
and  descending  the  pits,  the  improvements  in  the  cages  used  for  this  pur- 
pose, and  in  the  safeguards  against  what  is  technically  known  as  "  over- 
winding," have  been  most  successful  in  lessening  the  dangers  ol  mining, 
and  in  preserving  human  life  :  that  the  Society  has  held  meetings  at  stated 


I.XXll  CHARTER. 

periods,  at  which  the  results  of  the  said  experiments  and  researches  have 
been  considered  and  discussed,  and  has  published  a  series  of  Transactions, 
tilling  many  volumes,  and  forming  in  itself  a  highly  valuable  Library  of 
scientific  reference,  by  which  the  same  have  been  made  known  to  the 
public,  and  has  formed  a  Library  of  Scientific  Works  and  Collections  of 
Models  and  Apparatus,  and  that  distinguished  persons  in  foreign  countries 
have  availed  themselves  of  the  facilities  afforded  by  the  Society  for  com- 
municating important  scientific  and  practical  discoveries, and  thus  a  useful 
interchange  of  valuable  information  has  been  effected  ;  that  in  particular, 
with  regard  to  ventilation,  the  experiments  and  researches  of  the  Society, 
which  have  involved  much  pecuniary  outlay  and  personal  labour, 
and  the  details  of  which  are  recorded  in  the  successive  volumes  of 
the  Society's  Transactions,  have  led  to  large  and  important  advances 
in  the  practical  knowledge  of  that  subject,  and  that  the  Society's 
researches  have  tended  largely  to  increase  the  security  of  life  ;  that  the 
Members  of  the  Society  exceed  800  in  number,  and  include  a  large  pro- 
portion of  the  leading  Mining  Engineers  in  the  United  Kingdom.  And 
whereas  in  order  to  secure  the  property  of  the  Society,  and  to  extend  its 
useful  operations,  and  to  give  it  a  more  permanent  establishment  among 
the  Scientific  Institutions  of  our  Kingdom,  we  have  been  besought  to  grant 
to  the  said  Lindsay  Wood,  and  other  the  present  Members  of  the 
Society,  and  to  those  who  shall  hereafter  become  Members  thereof,  our 
Royal  Charter  of  Incorporation.  Now  know, ye  that  we,  being  desirous 
of  encouraging  a  design  so  laudable  and  salutary,  of  our  especial  grace, 
certain  knowledge,  and  mere  motion,  have  willed,  granted,  and  declared, 
and  do,  by  these  presents,  for  us,  our  heirs,  and  successors,  will,  grant, 
a:ad  declare,  that  the  said  Lindsay  Wood,  and  such  others  of  our  loving 
subjects  as  are  now  Members  of  the  said  Society,  and  such  others  as  shall 
from  time  to  time  hereafter  become  Members  thereof,  according  to  such 
Bye-laws  as  shall  be  made  as  hereinafter  mentioned,  and  their  successors, 
shall  for  ever  hereafter  be,  by  virtue  of  these  presents,  one  body,  politic 
and  corporate,  by  the  name  of  "  The  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers,"  and  by  the  name  aforesaid  shall 
have  perpetual  succession  and  a  Common  Seal,  with  full  power  and 
authority  to  alter,  vary,  break,  and  renew  the  same  at  their  discretion,  and 
by  the  same  name  to  sue  and  be  sued,  implead  and  be  impleaded,  answer 
and  be  answered  unto,  in  every  Court  of  us,  our  heirs  and  successors,  and 
be  for  ever  able  and  capable  in  the  law  to  purchase,  acquire,  receive,  pos- 
sess, hold,  and  enjoy  to  them  and  their  successors  any  goods  and  chattels 
whatsoever,  and  also  be  able  and  capable  in  the  law  (notwithstanding  the 
statutes  of  mortmain)  to  purchase,  acquire,  possess,  hold  and  enjoy  to 
them  and  their  successors  a  hall  or  house,  and  any  such  other  lands,  tene- 
ments, or  hereditaments  whatsoever,  as  they  may  deem  requisite  for  the 
purposes  of  the  Society,  the  yearly  value  of  which,  including  the  site  of 
the  said  hall  or  house,  shall  not  exceed  in  the  whole  the  sum  of  three 
thousand  pounds,  computing  the  same  respectively  at  the  rack  rent  which 
might  have  been  had  or  gotten  for  the  same  respectively  at  the  time  of 
the  purchase  or  acquisition  thereof.  And  we  do  hereby  grant  our 
especial  license  and  authority  unto  all  and  every  person  and  persons  and 
bodies  politic  and  corporate,  otherwise  competent,  to  grant,  sell,  alien, 
convey  or  devise  in  mortmain  unto  and  to  the  use  of  the  said  Society  and 
their  successors,  any  lands,  tenements,  or  hereditaments  not  exceeding 
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with  the  lands,  tenements  or  hereditaments  so  purchased  or  previously 
acquired,  such  annual  value  as  aforesaid,  and  also  any  moneys,  stocks, 
securities,  and  other  personal  estate  to  be  laid  out  and  disposed  of  in 
the  purchase  of  any  lands,  tenements  or  hereditaments  not  exceeding  the 
like  annual  value.  And  we  further  will,  grant,  and  declare,  that  the 
said  Society  shall  have  full  power  and  authority,  from  time  to  time,  to 
sell,  grant,  demise,  exchange  and  dispose  of  absolutely,  or  by  way  of 
mortgage,  or  otherwise,  any  of  the  lands,  tenements,  hereditaments  and 
possessions,  wherein  they  have  any  estate  or  interest,  or  which  they  shall 
acquire  as  aforesaid, but  that  no  sale, mortgage, or  other  disposition  of  any 
lands,  tenements,  or  hereditaments  of  the  Society  shall  be  made,  except 
with  the  approbation  and  concurrence  of  a  General  Meeting.  And  our  will 
and  pleasure  is,  and  we  further  grant  and  declare  that  for  the  better  rule 
and  government  of  the  Society,  and  the  direction  and  management  of  the 
concerns  thereof,  there  shall  be  a  Council  of  the  Society,  to  be  appointed 
from  among  the  Members  thereof,  and  to  include  the  President  and  the 
Vice-Presidents,  and  such  other  office-bearers  or  past  office-bearers  as  may 
be  directed  by  such  Bye-laws  as  hereinafter  mentioned,  but  so  that  the 
Council,  including  all  ex-oflicio  Members  thereof,  shall  consist  of  not  more 
than  forty  or  less  than  twelve  Members,  and  that  the  Vice-Presidents  shall 
be  not  more  than  six  or  less  than  two  in  number.  And  we  do  hereby 
further  will  and  declare  that  the  said  Lindsay  Wood  shall  be  the  first 
President  of  the  Society,  and  the  persons  now  being  the  Vice-Presidents, 
and  the  Treasurer  and  Secretary,  shall  be  the  first  Vice-Presidents,  and 
the  first  Treasurer  and  Secretary,  and  the  persons  now  being  the  Members 
of  the  Council  shall  be  the  first  Members  of  the  Council  of  the  Society, 
and  that  they  respectively  shall  continue  such  until  the  first  election  shall 
be  made  at  a  General  Meeting  in  pursuance  of  these  presents.  And  we 
do  hereby  further  will  and  declare  that,  subject  to  the  powers  by 
these  presents  vested  in  the  General  Meetings  of  the  Society,  the  Council 
shall  have  the  management  of  the  Society,  and  of  the  income  and  property 
thereof,  including  the  appointment  of  officers  and  servants,  the  definition 
of  their  duties,  and  the  removal  of  any  of  such  officers  and  servants,  and 
generally  may  do  all  such  acts  and  deeds  as  they  shall  deem  necessary  or 
fitting  to  be  done,  in  order  to  carry  into  full  operation  and  effect  the 
objects  and  purposes  of  the  Society,  but  so  always  that  the  same  be  not 
inconsistent  with,  or  repugnant  to,  any  of  the  provisions  of  this  our 
Charter,  or  the  Laws  of  our  Realm,  or  any  Bye-law  of  the  Society  in  force 
for  the  time  being.  And  we  do  further  will  and  declare  that  at  any 
General  Meeting  of  the  Society,  it  shall  be  lawful  for  the  Society,  subject 
as  hereinafter  mentioned,  to  make  such  Bye-laws  as  to  them  shall  seem 
necessaiy  or  proper  for  the  reflation  and  good  government  of  the  Society, 
and  of  the  Members  and  affairs  thereof,  and  generally  for  carrying  the 
objects  of  the  Society  into  full  and  complete  effect,  and  particularly  (and 
without  its  beintr  intended  hereby  to  prejudice  the  foregoing  generality), 
to  make  Bye-laws  for  all  or  any  of  the  purposes  hereinafter  mentioned, 
that  is  to  say  :  for  .fixinc:  the  number  of  Vice-Presidents,  and  the  number 
of  Members  of  which  the  Council  shall  consist,  and  the  manner  of  electing 
the  President  and  Vice-Presidents,  and  other  Members  of  the  Council, 
and  the  period  of  their  continuance  in  office,  and  the  manner  and  time 
of  supplying  any  vacancy  therein  ;  and  for  retrulatinc:  the  times  at  which 
General  Meetings  of  the  Society  and  Meetings  of  the  Council  shall  be  held, 
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and  for  convening  the  same  and  regulating  the  proceedings  thereat,  and 
for  regulating  the  manner  of  admitting  persons  to  be  Members  of  the 
Society,  and  of  removing  or  expelling  Members  from  the  Society,  and 

for  imposing  reasonable  fines  or  penalties  for  non-performance  of  any 
BUoh  Bye-laws,  or  for  disobedience  thereto,  and  from  time  to  time  to 
annul,  alter,  or  change  any  such  Bye-laws,  so  always  that  all  Bye- 
laws  to  be  made  as  aforesaid  be  not  repugnant  to  these  presents,  or  to 
any  of  the  laws  of  our  Realm.  And  we  do  further  will  and  declare 
that  the  present  Rules  and  Regulations  of  the  Society,  so. far  as  they 
are  not  inconsistent  with  these  presents,  shall  continue  in  force,  and 
In-  deemed  the  Bye-laws  of  the  Society  until  the  same  shall  be  altered 
by  a  General  Meeting,  provided  always  that  the  present  Rules  and 
Regulations  of  the  Society  and  any  future  Bye-laws  of  the  Society  so  to  be 
made  as  aforesaid  shall  have  no  force  or  effect  whatsoever  until  the  same 
shall  have  been  approved  in  writing  by  our  Secretary  of  State  for  the 
Home  Department.  In  witness  whereof  we  have  caused  these  our 
Letters  to  be  made  Patent. 

Witness  Ourself  at  our  Palace,   at  Westminster,   the   28th   day  of 
November,  in  the  fortieth  year  of  our  reign. 

By  Her  Majesty's  Command. 

CARDEW. 
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I. — Constitution. 

1. — The  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers  shall  consist  of  Members,  Associate  Members  and  Honorary 
Members.  The  Institute  shall  in  addition  comprise  Associates  and 
Students. 

2. — The  Officers  of  the  Institute,  other  than  the  Treasurer  and  the 
Secretary,  shall  be  elected  from  the  Members  and  Associate  Members, 
and  shall  consist  of  a  President,  six  Vice-Presidents,  and  eighteen 
Councillors,  who,  with  the  Treasurer  and  the  Secretary  (if  Members  of 
the  Institute)  shall  constitute  the  Council. 

All  Past-Presidents  shall  be  ex-officio  Members  of  the  Council,  so  long 
as  they  continue  Members  or  Associate  Members  of  the  Institute  ;  and 
Vice-Presidents  who  have  not  been  re-elected  or  have  become  ineligible 
from  having  held  office  for  three  consecutive  years,  shall  be  ex-officio 
Members  of  the  Council  for  the  following  year. 

II- — Qualifications  of  Members,  Associate  Members,   Honorary 

Members,  Associates  and  Students. 

3. — Members. — Every    candidate    for    admission    into    the    class    of 

Members,  or  for  transfer  into  that  class,  shall  come  within  the  following 

conditions  : — He  shall  be  more  than  twenty-three  years  of  ace,  have  been 

regularly  educated  as  a  Mining  or  Mechanical  Engineer,  or  in  some  other 
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branch  of  Engineering,  according  to  the  usual  routine  of  pupilage,  and 
have  had  subsequent  employment  for  at  least  two  years  in  some  respon- 
sible situation  as  an  Engineer,  or  if  he  has  not  undergone  the  usual 
routine  of  pupilage,  he  must  have  been  employed  or  have  practised  as 
an  Engineer  for  at  least  five  years.  This  class  shall  also  comprise  every 
person  who  was  an  Ordinaiy  Member,  Life  Member,  or  Student  on  the 
first  of  August,  1877. 

i. — Associate  Members  shall  be  persons  connected  with  or  interested 
in  Mining  or  Engineering,  and  not  practising  as  Mining  or  Mechanical 
Engineers,  or  in  some  other  branch  of  Engineering. 

5. — Honorary  Members  shall  be  persons  who  have  distinguished 
themselves  by  their  literary  or  scientific  attainments,  or  who  have  made 
important  communications  to  the  Society. 

6. — Associates  shall  be  persons  acting  as  under-viewers,  under- 
managers,  or  in  other  subordinate  positions  in  mines,  or  employed  in 
analogous  positions  in  other  branches  of  Engineering. 

7. — Students  shall  be  persons  who  are  qualifying  themselves  for  the 
profession  of  Mining  or  Mechanical  Engineering,  or  other  branch  of 
Engineering,  and  such  persons  may  continue  Students  until  they  attain 
the  age  of  twenty-five  years. 

III. — Election  and  Expulsion  of  Members. 

8. — Any  person  desirous  of  becoming  a  Member,  an  Associate  Member, 
an.  Associate  or  a  Student,  shall  be  proposed  according  to  the  proper 
Form  in  the  Appendix,  in  which  Form  the  name,  usual  residence,  and 
qualifications  of  the  candidate  shall  be  distinctly  specified.  The  Form 
must  be  signed  by  the  proposer  and  at  least  two  other  Members  or 
Associate  Members,  certifying  a  personal  knowledge  of  the  candidate, 
who  shall  himself  sign  the  undertaking  contained  therein. 

Any  person  qualified  to  become  an  Honorary  Member  shall  be  proposed 
according  to  the  proper  Form  in  the  Appendix,  in  which  Form  the  name, 
usual  residence,  and  qualifications  of  the  candidate  shall  be  distinctly 
stated.  This  Form  must  be  signed  by  the  proposer  and  at  least  five  other 
Members  or  Associate  Members,  certifying  a  personal  knowledge  of  the 
candidate,'  who  shall  himself  sign  the  undertaking  contained  therein,  and 
the  Council  shall  have  the  power  of  defining  the  time  during  which, 
and  the  circumstances  under  which  the  candidate  shall  be  an  Honorary 
Member. 

Any  Associate  or  Student  desirous  of  becoming  a  Member,  shall  be 
proposed  and  recommended  according  to  the  proper  Form  in  the  Appen- 
dix, in  which  Form  the  name,  usual  residence,  and  qualifications  of  the 
candidate  shall  be  distinctly  specified.  This  Form  must  be  signed  by  the 
proposer  and  at  least  two  other  Members  or  Associate  Members, 
certifying  a  personal  knowledge  of  the  candidate,  who  shall  himself  sign 
the  undertaking  contained  therein,  and  the  proposal  shall  then  be  treated 
in  the  manner  hereinafter  described. 

Every  proposal,  shall  be  delivered  to  the  Secretary,  and  by  him  sub- 
mitted to  the  next  meeting  of  the  Council,  who,  on  approving  the  quali- 
fications, shall  determine  if. the  candidate  is  to  be  presented  for  ballot, 
and  if  it  is  so  determined,  the  Chairman  of  the  Council  shall  sign  such 
proposal.  The  same  shall  be  read  at  the  next  Ordinary  General  Meeting, 
and  afterwards  be  exhibited  in  the  Institute's  Hall  until  the  following 
Ordinary  General  Meeting,  when  the  candidate  shall  be  balloted  for. 
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A  Student  may  become  an  Associate  at  any  time  after  attaining  the 
age   of   twenty-one  years. 

9. — The  balloting  shall  be  conducted  in  the  following  manner  : — Each 
Member  or  Associate  Member  attending  the  meeting,  at  which  a  ballot  is 
to  take  place,  shall  be  supplied  (on  demand)  with  a  list  of  the  names  of  the 
persons  to  be  balloted  for,  according  to  the  proper  Form  in  the  Appendix, 
and  shall  strike  out  the  names  of  such  candidates  as  he  desires  shall  not 
be  elected,  and  return  the  list  to  the  scrutineers  appointed  by  the  presid- 
ing Chairman  for  the  purpose,  and  such  scrutineers  shall  examine  the  lists 
so  returned,  and  inform  the  meeting  what  elections  have  been  made.  No 
candidate  shall  be  elected  unless  he  secures  the  votes  of  two-thirds  of  the 
Members  and  Associate  Members  voting. 

10. — Notice  of  election  shall  be  sent  to  every  person  within  one  week 
after  his  election,  according  to  the  proper  Form  in  the  Appendix,  and  the 
person  elected  shall  send  the  amount  of  his  annual  subscription,  or  life 
composition,  within  four  months  from  the  date  of  such  election,  which 
otherwise  shall  become  void. 

11.- — Every  Member  having  signed  a.  declaration  according  to  the 
proper  Form  in  the  Appendix,  and  having  likewise  made  the  proper 
payment,  shall  receive  a  certificate  of  his  election,  according  to  the  proper 
Form  in  the  Appendix. 

12. — Any  Member,  Associate  Member,  Associate  or  Student  elected 
at  any  meeting  between  the  Annual  Meetings  shall  be  entitled  to  all 
Transactions  issued  in  the  Institute's  year,  so  soon  as  he  has  signed  and 
returned  a  declaration  according  to  the  proper  Form  in  the  Appendix, 
and  paid  his  subscripton. 

13. — The  Transactions  of  the  Institute  shall  not  be  forwarded  to  those 
whose  subscriptions  are  in  arrear  on  the  first  of  November  in  each  year. 

14. — Any  person  Avhose  subscription  is  more  than  one  year  in  arrear 
shall  be  reported  to  the  Council,  who  shall  direct  application  to  be  made 
for  it,  according  to  the  proper  Form  in  the  Appendix,  and  in  the  event  of 
its  continuing  one  month  in  arrear  after  such  application,  the  Council 
shall  have  the  power,  after  remonstrance  by  letter  to  his  last  recorded 
address  in  the  books  of  the  Society,  according  to  the  proper  Form  in  the 
Appendix,  of  declaring  that  the  defaulter  has  ceased  to  be  a  Member. 

15. — In  case  the  expulsion  of  any  person  shall  be  judged  expedient 
by  ten  or  more  Members  or  Associate  Members,  and  they  think  fit  to 
draw  up  and  sign  a  proposal  requiring  such  expulsion,  the  same  being 
delivered  to  the  Secretary,  shall  be  by  him  laid  before  the  next  meeting 
of  the  Council  for  consideration.  If  the  Council,  after  due  inquiry,  do  not 
find  reason  to  concur  in  the  proposal,  no  entry  thereof  shall  be  made  in  any 
minutes,  nor  shall  any  public  discussion  thereon  be  permitted,  unless  by 
requisition  signed  by  one-half  of  the  Members  or  Associate  Members 
of  the  Institute  :  but  if  the  Council  do  find  good  reason  for  the  proposed 
expulsion,  they  shall  direct  the  Secretary  to  address  a  letter,  according  to 
the  proper  Form  in  the  Appendix,  to  the  person  proposed  to  be  expelled, 
advising  him  to  withdraw  from  the  Institute.  If  that  advice  be  followed, 
no  entry  on  the  minutes  nor  any  public  discussion  on  the  subject  shall  be 
permitted  ;  but  if  that  advice  be  not  followed,  nor  an  explanation  given 
which  is  satisfactory  to  the  Council,  they  shall  call  a  General  Meeting  for 
the  purpose  of  deciding  on  the  question  of  expulsion  :  and  if  a  majority  of 
the  Memb  'rs  and  Associate  Members  present  at  such  meeting  (provided 


BYE-LAWS.  lxXVli 

the  number  so  present  be  not  less  than  forty)  vote  that  such  person  be 
expelled,  the  Chairman  of  that  meeting  shall  declare  the  same  accord- 
ingly, and  the  Secretary  shall  communicate  the  same  to  the  person, 
according  to  the  proper  Form  in  the  Appendix. 

IV. — Subscriptions. 

1G. — The  annual  subscription  of  each  Member  and  Associate  Member 
shall  be  £2  2s.,  of  each  Associate  and  Student  £1  5s.,  payable  in 
advance,  and  shall  be  considered  due  on  election,  and  afterwards  on  the 
first  Saturday  in  August  of  each  year. 

17. — Any  Member,  Associate  Member,  Associate  or  Student,  may,  at 
any  time,  compound  for  all  future  subscriptions  by  a  payment  in  accord- 
ance with  the  following  scale  :  — 

Under  80  years  of  age,  the  sum  of  £31 
Over  30  „  „  „  27 

„     40  „  „  „  24 

„     50  „  „  „  21 

„     60  „  „  „         17 

or  on  such  other  conditions  as  the  Council  may,  in  writing,  accept.  Every 
person  so  <  ompounding  shall  be  a  Member,  Associate  Member,  Associate 
or  Student  for  life,  as  the  case  may  be.  Any  Associate  Member,  Associate 
or  Student  so  compounding  who  may  afterwards  be  qualified  to  become  a 
Member,  may  do  so,  by  election  in  the  manner  described  in  Bye-law  8. 
All  compositions  shall  be  deemed  capital  money  of  the  Institute. 

18. — In  case  any  Member,  Associate  Member  or  Associate,  who  has 
been  long  distinguished  in  his  professional  career,  becomes  unable,  from 
ill-health,  advanced  age,  or  other  sufficient  cause,  to  cany  on  a  lucrative 
practice,  the  Council  may,  on  the  report  of  a  Sub-Committee  appointed 
by  them  for  that  purpose,  if  they  find  good  reason  for  the  remission  of 
the  annual  subscription,  so  remit  it.  They  may  also  remit  any  arrears 
which  are  due  from  a  Member,  or  they  may  accept  from  him  a  collection 
of  books,  or  drawings,  or  models,  or  other  contributions,  in  lieu  of  the 
composition  mentioned  in  Bye-law  17,  and  may  thereupon  release  him 
from  any  or  all  future  subscriptions,  and  permit  him  to  resume  his  former 
rank  in  the  Institute. 

19. — Owners  of  Collieries,  Engineers,  Manufacturers,  Railway  Com- 
panies, and  Employers  of  labour  generally,  may  subscribe  annually  to  the 
funds  of  the  Institute,  and  each  such  subscriber  of  £2  2s.  annually  shall 
be  entitled  to  tickets  to  admit  two  persons  to  the  rooms,  library,  meetings, 
lectures,  and  public  proeeedings  of  the  Society ;  and  for  eveiy  additional 
£2  2s.,  subscribed  annually,  two  other  persons  shall  be  admissible  ;  and 
each  such  subscriber  shall  also  be  entitled  for  each  £2  2s.  subscription 
to  have  a  copy  of  the  Transactions  of  the  Institute  sent  to  him. 

V. — Election  of  Officers. 

20. — The  President,  Vice-Presidents,  and  Councillors  shall  be  elected 
at  the  Annual  Meeting  in  August  (except  in  cases  of  vacancies)  and  shall 
lie  eligible  for  re-election  to  any  office,  with  the  exception  of  any  President 
who  may  have  held  office  for  the  two  immediately  preceding  years,  or 
Vice-President  who  may  have  held  office  for  the  three  immediately 
preceding  years,  and  such  six  Councillors  as  may  have  attended  the  fewest 
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Council  Meetings  during  the  past  year,  and  when  any  such  attendances 
arc  equal,  the  Council  shall  decide  between  them  ;  but  any  such  Member 
or  Associate  Member  shall  be  eligible  for  re-election  after  being  one  year 
out  of  office. 

Any  Retiring  Vice-President  or  Councillor  who  may  be  ineligible  for 
re-election  shall  nevertheless  be  eligible  to  any  other  office. 

21. — Each  Member  ami  Associate  Member  shall  be  at  liberty  to 
nominate  in  writing,  and  send  to  the  Secretary  not  less  than  eight  days 
prior  to  the  Ordinary  General  Meeting  in  June,  a  list,  duly  signed,  of 
Members  ami  Associate  Members  suitable  to  fill  the  offices  of  President, 
Vice-Presidents,  and  Members  of  Council  for  the  ensuing  year.  The 
Council  shall  prepare  a  list  of  the  persons  so  nominated,  together  with 
the  names  of  the  Officers  for  the  current  year  eligible  for  re-election,  and 
of  such  other  Mcmbersand  Associate  Members  as  theydeem  suitable  for  the 
various  offices.  Such  lists  shall  comprise  the  names  of  not  less  than  thirty 
persons.  The  list  so  prepared  by  the  Council  shall  be  submitted  to  the 
Ordinary  General  Meeting  in  June,  and  shall  be  the  balloting  list  for  the 
annual  election  in  August.  (See  proper  Form  in  the  Appendix.)  A  copy  of 
this  list  shall  be  posted  at  least  seven  days  previous  to  the  Annual  Meeting 
to  every  Member  and  Associate  Member,  who  may  erase  any  name  or 
names  from  the  list,  and  substitute  the  name  or  names  of  any  other 
Member  or  Associate  Member  eligible  for  each  respective  office;  but  the 
number  of  names  on  the  list,  after  such  erasure  or  substitution,  must  not 
exceed  the  number  to  be  elected  to  the  respective  offices.  Papers  which 
do  not  accord  with  these  directions  shall  be  rejected  by  the  scrutineers. 
The  votes  for  any  Member  who  may  not  be  elected  President  or  Vice- 
Presidents  shall  count  for  them  as  Members  of  the  Council,  but  in  no 
case  shall  he  receive  more  than  one  vote  from  each  voter.  The  Chairman 
shall  appoint  four  scrutineers,  who  shall  receive  the  balloting  papers,  and, 
after  making  the  necessary  scrutiny,  destroy  the  same,  and  sign  and  hand 
to  the  Chairman  a  list  of  the  elected  Officers.  The  balloting  papers  may 
be  returned  through  the  post,  addressed  to  the  Secretary,  or  be  handed  to 
him,  or  to  the  Chairman  of  the  meeting,  so  as  to  be  received  before  the 
appointment  of  the  scrutineers  for  the  election  of  Officers. 

22. — In  case  of  the  decease,  expulsion,  or  reshjnation  of  any  Officer  or 
Officers,  the  Council,  if  they  deem  it  requisite  that  the  vacancy  shall  be 
filled  up,  shall  present  to  the  next  Ordinary  General  Meeting  a  List  of 
persons  whom  they  nominate  as  suitable  for  the  vacant  office  or  offices, 
and  a  new  Officer  or  Officers  shall  be  elected  at  the  first  succeeding 
Ordinary  General  Meeting. 

23. — The  Treasurer  and  the  Secretary  shall  he  appointed  by  the 
Council,  and  shall  be  removable  by  the  Council,  subject  to  appeal  to  a 
General  Meeting.    One  and  the  same  person  may  hold  both  these  offices. 

VI. — Duties  of  the  Officers  and  Council. 

24. — The  President  shall  take  the  chair  at  all  meetings  of  the  Institute, 
the  Council,  and  Committees,  at  which  he  is  present  (he  being  ex-officio  a 
member  of  all),  and  shall  regulate  and  keep  order  in  the  proceedings. 

25. — In  the  absence  of  the  President,  it  shall  be  the  duty  of  the  senior 
Vice-President  present  to  preside  at  the  meetings  of  the  Institute,  to 
keep  order,  and  to  regulate  the  proceedings.      In  case  of  the  absence  of 
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the  President  and  of  all  the  Vice-Presidents,  the  meeting  may  elect  any 
Member  of  Council,  or  in  case  of  their  absence,  any  Member  or  Associate 
Member  present,  to  take  the  chair  at  the  Meeting. 

26. — At  Meetings  of  the  Council,  five  shall  be  a  quorum.  The  minutes 
of  the  Council's  proceedings  shall  be  at  all  times  open  to  the  inspection 
of  the  Members  and  Associate  Members. 

27. — The  Treasurer  and  Secretary  shall  act  under  the  direction  and 
control  of  the  Council,  by  which  body  their  duties  shall  from  time  to 
time  be  defined. 

28. — The  Council  may  appoint  Committees  for  the  purpose  of  tran- 
sacting any  particular  business,  or  of  investigating  any  specific  subject 
connected  with  the  objects  of  the  Institute.  Such  Committees  >hall 
make  a  report  to  the  Council,  who  shall  act  thereon,  and  make  use  thereof 
as  they  see  occasion. 

VII. — Communications  and  Memoirs. 

29. — All  papers  shall  be  sent  for  the  approval  of  the  Council  at  least 
twenty-one  days  before  a  General  Meeting,  and  after  approval,  shall  be 
read  before  the  Institute.  The  Council  shall  also  direct  whether  any 
paper  read  before  the  Institute  shall  be  printed  in  the  Transactions,  and 
immediate  notice  shall  be  given  to  the  writer  whether  it  is  to  be  printed 
or  not. 

30. — The  copyright  of  all  papers,  communicated  to  and  accepted  for 
printing  by  the  Council,  and  printed  within  twelve  months,  shall  become 
vested  in  the  Institute,  and  such  communications  shall  not  be  published 
for  sale  or  otherwise,  without  the  written  permission  of  the  Council. 

31. — Twenty  copies  of  each  paper  printed  by  the  institute  shall  be 
presented  to  the  author  for  private  use. 

32. — All  proofs  of  reports  of  discussions,  forwarded  to  any  person  for 
correction,  must  be  returned  to  the  Secretary  within  seven  days  from  the 
date  of  their  receipt,  otherwise  they  will  be  considered  correct  and  be 
printed  off. 

33. — The  Institute  is  not,  as  a  body,  responsible  for  the  statements 
and  opinions  advanced  in  the  papers  which  may  be  read,  nor  in  the  dis- 
cussions which  may  take  place  at  the  meetings  of  the  Institute. 

VIII. — Meetings  of  the  Institute. 

34. — An  Ordinary  General  Meeting  shall  be  held  on  the  first  Saturday 
of  every  month  (except  January  and  July)  at  two  o'clock,  unless  other- 
wise determined  by  the  Council  :  and  the  Ordinary  General  Meeting  in 
the  month  of  Augusl  shall  be  the  Annual  Meeting,  at  which  a  report  of 
the  proceedings,  and  an  abstract  of  the  accounts  of  the  previous  year, 
shall  be  presented  by  the  Council. 

35. — All  donations  to  the  Institute  shall  be  acknowledged  in  the 
Annual  Report  of  the  Council. 

36. — A  Special  General  Meeting  shall  be  called  whenever  the  Council 
may  think  fit,  and  also  on  a  requisition  to  the  Council,  signed  by  ten  or 
more  Members  or  Associate  Members.  The  business  of  a  Special  Meeting 
shall  be  confined  to  that  specified  in  the  notice  convening  it. 

.°>7. — The  Members,  Associate  Members, Honorary  Members, Associates 
and  Students,  shall  have  notice  of,  and  the  privilege  to  attend,  all 
Ordinary  General  Meetings  and  Special  Meetings, 


IXXX  WPEXDIX. — BYE-LAWS. 

i.  -Every  question,  nut  otherwise  provided  for,  which  shall  come 
before  any  meeting,  .shall  be  decided  by  the  votes  of  the  majority  of  the 
Members  and  Associate  Members  then  present. 

39. — Invitations  shall  be  forwarded  to  any  person  whose  presence  at 
the  discussions  the  Council  may  think  advisable,  and  strangers  so  invited 
shall  be  permitted  to  take  part  in  the  proceedings  but  not  to  vote. 

Any  Member  or  Associate  Meember  shall  have  power  to  introduce  two 
strangers  (see  proper  Form  in  the  Appendix)  to  any  General  Meeting,  but 
they  shall  not  take  part  in  the  proceedings  except  by  permission  of  the 
meeting. 

IX. — Property  of  the  Institute. 

1 1 1. — The  Funds  of  the  Society  shall  be  deposited  in  the  hands  of  the 
Treasurer,  and  shall  be  disbursed  or  invested  by  him  according  to  the 
direction  of  the  Council. 

41. — The  Institute  Hall  and  Reading  Room  shall  be  open  to  the 
Members,  Associate  Members,  Honorary  Members,  Associates  and 
Students  on  every  week  day,  from  10  a.m.  to  5  p.m.,  except  on  such 
special  day  or  days  when  the  Council  shall  think  it  expedient  to  close  the 
rooms  and  suspend  the  circulation  of  Books.  Books  shall  be  issued 
according  to  regulations  from  time  to  time  approved  by  the  Council. 

42. — No  duplicate  copies  of  any  portion  of  the  Transactions  shall  be 
issued  to  any  Member,  Associate  Member,  Associate  or  Student,  unless 
by  order  from  the  Council. 

X. — Alteration  of  Bye-laws. 
43. — No  alteration  shall  be  made  in  the  Bye-laws  of  the  Institute, 
except  at  the  Annual  Meeting,  or  at  a  Special  Meeting  for  that  purpose, 
and  the  particulars  of  every  such  alteration  shall  be  announced  at  a 
previous  Ordinary  Meeting,  and  inserted  in  its  minutes,  and  shall  be 
exhibited  in  the  room  of  the  Institute  fourteen  days  previous  to  such 
Annual  or  Special  Meeting,  and  such  Meeting  shall  have  power  to  adopt 
any  modification  of  such  proposed  alteration  of  the  Bye-laws. 

I  hereby  approve  the  foregoing  Bye-laws. 

M.  W.  RIDLEY, 

One  of  Her  Majesty's  Principal  Secretaries  of  State. 

Whitehall, 

23rd  September,  1898. 

APPENDIX  TO  THE  BYE-LAWS. 


FORM  A,  Member  or  Honorary  Member. 
A.  B.  [Christian  Name,  Surname,  Occupation,  and  Address  in  full],  born 

on  the day  of 18  ,  being  desirous  of  beloug- 

ing  to  The  North  of  England  Institute  of  Mining  and  Mechanical  Engineers, 
I  recommend  him,  from  personal  knowledge,  as  a  person  in  every  respect 
worthy  of  that  distinction,  because — 

{Here  specify  distinctly   the   qualifications   of  the   Candidate,   according   to   th« 
spirit  of  Bye-laws  3  or  5.] 
On  the  above  grounds,  I  propose  him  to  the  Council  as  a  proper  person  to 
belong  to  the  Institute. 

Signed Member  or  Associate  Member. 

Dated  this day  of 190 
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We,  the  undersigned,  concur  in  the  above  recommendation,  from  personal 
knowledge,  being  convinced  that  A.  B.  is  in  every  respect  a  proper  person 
to  belong  to  the  Institute. 

Two  Members  or  Associate 
I    Members,  or  by  Five  Members 
or  Associate  Members  in  the 
i  case  of  the  nomination 
)           of  an  Honorary  Member. 


[Undertaking  to  b?,  signed  by  the  Candidate.'] 
I,  the  undersigned,  do  hereby  promise  that,  in  the  event  of  my  election, 
I  will  be  governed  by  the  Royal  Charter  and  Bye-laws  of  the  Institute  for 
the  time  being,  or  as  they  may  hereafter  be  altered,  amended,  or  enlarged 
under  the  powers  of  the  said  Royal  Charter;  and  that  I  will  promote  the 
objects  of  the  Institute  as  far  as  may  be  in  my  power,  and  will  not  aid  in 
any  unauthorised  publication  of  the  proceedings,  and  will  attend  the  meet- 
ings thereof  as  often  as  I  conveniently  can;  provided  that  whenever  I  shall 
signify  in  writing  to  the  Secretary  that  I  am  desirous  of  withdrawing  my 
name  therefrom,  I  shall  (after  the  payment  of  any  arrears  which  may  be 
due  by  me  at  that  period)  cease  to  belong  to  the  Institute. 

Signed 

Dated  this day  of 190      . 


[To  be  filled  up  by  the  Council.] 
The  Council,  having  considered  the  above  recommendation,  present  A.  B. 

to  be  balloted  for  as  a Member  of  The  North   of  England 

Institute  of  Mining  and  Mechanical  Engineers. 

Signed Chairm  an . 

Nominated  at  the  Ordinary  General  Meeting  ...190 

Passed  by  the  Council   190 

Elected  at  the  Ordinary  General  Meeting  190       .     Age, years. 


FORM  B,  Associate  Member,  Associate  or  Student. 
A.  B.  [Christian  Name,  Surname,  Occupation,  and  Address  in  full],  born 
on  the day  of 18  ,  being  desirous  of  belong- 

ing to  The  North  of  England  Institute  of  Mining  and  Mechanical  Engineers, 
I  recommend  him,  from  personal  knowledge,  as  a  person  in  every  respect 
worthy  of  that  distinction,  and  propose  him  to  the  Council  as  a  proper  person 
to  belong  to  the  Institute. 

Signed Member  or  Associate  Member. 

Dated  thia.... day  of 190 

We,  the  undersigned,  concur  in  the  above  recommendation,  from  personal 
knowledge,  being  convinced  that  A.  B.  is  in  every  respect  a  proper  person 
to  belong  to  the  Institute. 

Two  Members 

or 

Associate  Members. 


[Undertaking  to  be  signed  by  the  Candidate.'] 

I,  the  undersigned,  do  hereby  promise  that,  in  the  event  of  my  election, 
I  will  be  governed  by  the  Royal  Charter  and  Bye-laws  of  the  Institute  for 
the  time  being,  or  as  they  may  hereafter  be  altered,  amended,  or  enlarged 
under  the  powers  of  the  said  Royal  Charter;  and  that  I  will  promote  the 
objects  of  the  Institute  as  far  as  may  be  in  my  power,  and  will  not  aid  in 
any  unauthorised  publication  of  the  proceedings,  and  will  attend  the  meet- 
ings thereof  as  often  as  I  conveniently  can;  provided  that  whenever  I  shall 
signify  in  writing  to  the  Secretary  that  I  am  desirous  of  withdrawing  my 
name  therefrom,  I  shall  (after  the  payment  of  any  arrears  which  may  be 
due  by  me  at  that  period)  cease  to  belong  to  the  Institute. 

Signed 

Dated  this day  of 190      . 
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[To  be  filled  up  by  the  Council.'] 
The  Council,  having  considered  the  above  recommendation,  present  A.  B. 

to  be  balloted  for  as  a of  The  North  of  England  Institute 

of  Mining  and  Mechanical  Engineers. 

Signed Chairman. 

Nominated  at  the  Ordinary  General  Meeting  ...190 

Passed  by  the  Council   190 

Elected  at  the  Ordinary  General  Meeting  190       .     Age, years. 


FORM  C,  Transfer  to  Member  or  Associate  Member. 
A.   B.  [Christian  Name,  Surname,  Occupation,  and  Address  in  full],  born 

on   the day   of 18       ,    at    present   a 

of  The   North   of   England   Institute   of  Mining   and   Mechanical   Engineers, 

being  desirous  of  becoming  a Member  of  the  said  Institute, 

I   recommend   him,   from   personal   knowledge,   as   a   person   in    every   respect 
worthy  of  that  distinction,  because — 

[Here  specify  distinctly   the   qualifications   of  the   Candidate,   according   to   the 
spirit  of  B yt  -laws  3  and  Jf.] 
On  the  above  grounds,  I  propose  him  to  the  Council  as  a  proper  person  to 

be  admitted  a Member. 

Signed Member  or  Associate  Member. 

Dated  this day  of 190 

We,  the  undersigned,  concur  in  the  above  recommendation,  from  personal 
knowledge,   being  convinced  that  A.  B.   is  in   every  respect  a  proper  person 

to  be  admitted  a Member. 

Two  Members 
or 
Associate  Members. 


\U ndertal'ing  to  be  signed  by  the  Candidate.] 
I,  the  undersigned,  do  hereby  promise  that,  in  the  event  of  my  election, 
I  will  be  governed  by  the  Royal  Charter  and  Bye-laws  of  the  Institute  for 
the  time  being,  or  as  they  may  hereafter  be  altered,  amended,  or  enlarged 
under  the  powers  of  the  said  Royal  Charter;  and  that  I  will  promote  the 
objects  of  the  Institute  as  far  as  may  be  in  my  power,  and  will  not  aid  in 
any  unauthorised  publication  of  the  proceedings,  and  will  attend  the  meet- 
ings thereof  as  often  as  I  conveniently  can;  provided  that  whenever  I  shall 
signify  in  writing  to  the  Secretary  that  I  am  desirous  of  withdrawing  my 
name  therefrom,  I  shall  (after  the  payment  of  any  arrears  which  may  be 
due  by  me  at  that  period)  cease  to  belong  to  the  Institute. 

Signed 

Dated  this day  of 190      . 


[To  be  filled  up  by  the  Council.] 
The  Council,  having  considered  the  above  recommendation,  present  A.  B. 

to  be  balloted  for  as  a Member  of  The  North  of  England 

Institute  of  Mining  and  Mechanical  Engineers. 

Signed Chairman. 

Nominated  at  the  Ordinary  General  Meeting  ...190 

Passed  by  the  Council   190 

Elected  at  the  Ordinary  General  Meeting  190       .     Age, years. 


FORM  D. 

List  of  the  names  of  persons  to  be  balloted  for  at  the  Ordinary  General 

Meeting  on the day  of 190     . 

Members  :  — 


Associate  Members:  — 
Honorary  Members  :  — 
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Associates: — 
Students:  — 


Strike  out  the  names  of  such  persons  as  you  desire  should  not  be  elected, 
and  hand  the  list  to  the  Chairman. 


FORM  E. 

Sir, — I  beg  leave  to  inform  you  that  on  the day  of 

you  were  elected  a of  The  North  of  England  Institute  of 

Mining  and  Mechanical   Engineers.     In  conformity   with   its  Bye-laws  your 
election  cannot  be  confirmed   until  your  first  annual  subscription   be   paid, 

the  amount  of  which  is  £ ,  or,  at  your  option,    a  life-composition  in 

accordance  with  the  following  scale:  — 

Under  30  years  of  age     ...         ...         ...         .£31 

Over30      „  „       27 

„     40      „  „       24 

„     50      „  „       21 

„     60      „  „       17 

If  the  subscription  is  not  received  within  four  months  from  the  present 
date,  the  election  will  become  void  under  Bye-law  10. 

All  annual  subscriptions  are  due  on  the  first  Saturday  in  August  of  each 
year. 

I   am,   sir,   yours   faithfully, 
Dated 190       .  Secretary. 


FORM  F. 

The  North  of  England  Institute  of  Mixing  and  Mechanical  Engineers. 
Founded  1852.     Incorporated  by  Royal  Charter,  A.D.  1876. 

These  are  to  certify  that  A.  B.  [Christian  Name,  Surname,  Occupation. 
and  Address  in  full]  was  elected  a  Member  of  The  North  of  England  Institute 
of  Mining  and  Mechanical  Engineers,  at  an  Ordinary  General  Meeting  held 
on  the day  of 190 

Witness  our  hands  and  seal  this day  of 190 

/^~"\  President. 

(Seal.)  Secretary. 


FORM  G. 
Sir, — I  am  directed  by  the  Council  of  The  North  of  England  Institute  of 
Mining   and   Mechanical  Engineers   to   draw   your   attention   to    Bye-law   14, 

and  to  remind  you  that  the  sum  of  £ of  your  annual  subscriptions  to 

the  funds'  of  the  Institute  remains  unpaid,  and  that  you  are  in  consequence 
in  arrear  of  subscription.  I  am  also  directed  to  request  that  you  will 
cause  the  same  to  be  paid  without  further  delay,  otherwise  the  Council  will 
be  under  the  necessity  of  exercising  their  discretion  as  to  using  the  power 
vested  in  them  by  the  Article  above  referred  to. 

I  am,   sir,   yours   faithfully, 

Secretary. 

Dated 190       . 


FORM  H. 

Sir,— I  am  directed  by  the  Council  of  The  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers  to  inform  you  that,  in  consequence  of 
non-payment  of  your  arrears  of  subscription,  and  in  pursuance  of  Bye-law  14, 

the  Council  have  determined  that  unless  payment  of  the  amount  £ 

is   made   previous   to   the day   of next,    they   will 

proceed  to  declare  that  you  have  ceased  to  be  a  Member  of  the  Institute. 

But,  notwithstanding  this  declaration,  you  will  remain  liable  for  pay- 
ment of  the  arrears  due  from  you. 

I   am,   sir,   yours   faithfully, 

Secretary. 

Dated 190       . 
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FORM  I. 
Sin, — I  am  directed  by  the  Council  of  The  North  of  England  Institute  oi 
Alining  and  Mechanical  Engineers  to  inform  you  that,  upon  mature  con- 
sideration oi  a  proposal  which  has  been  laid  before  them  relative  to  you, 
they  feel  it  their  duty  to  advise  you  to  withdraw  from  the  Institute,  or  other- 
wise they  will  be  obliged  to  act  in  accordance  with  Bye-law  15. 
I  am,   sir,   yours   faithfully, 

Secretary. 

Dated 190 


FORM  J. 
Sie, — It  is  my  duty  to  inform  you  that,  under  a  resolution  passed  at  a 
Special  General  Meeting  of  The  North  of  England  Institute  of  Mining  and 

Mechanical  Engineers,  held  on  the day  of 190      , 

according  to  the  provisions  of  Bye-law  15,  you  have  ceased  to  be  a 

of  the  Institute. 

I   am,   sir,   yours   faithfully, 

Secretary. 

Dated 190       . 


FORM  K,  Balloting  List. 

Ballot    to    take    place    at    the    Annual    Meeting    on 190 at    Two 

o'clock,  p.m. 

The  names  of  persons  for  whom  the  voter  does  not  vote  must  be  erased, 
and  the  names  of  other  persons  eligible  for  re-election  may  be  inserted  in 
their  place,  provided  the  number  remaining  on  the  list  does  not  exceed  the 
number  of  persons  to  be  elected. 

President — Not  more  than  One  Name  to  be  returned,  or  the  vote 
will  be  lost. 
President  for  the  current  year  eligible  for  re-election.* 

[-New  Nominations.* 

Vii  se-Pjbbsidbnts — Not  more  than  Six  Names  to  be  returned,  or  the  ^ 

vote  will  be  lost.  m 

The  Votes  for  any  Member  who  may  not  be  elected  President  «  ^ 

or  Vice-Presidents  shall  count  for  them  as  Members  of  the  Council,  -c  P 

but  in  no  case  shall  he  receive  more  than  one  vote  from  each  voter.   m  a 


Vice-Presidents   for  the    current  year   eligible   for  re-  J 
election.  ^ 


New  Nominations. 


Council — Not  more  than  Eighteen  Names  to  be  returned,  or  the  -a        g   o  .a  ~ 
vote  will  be  lost.  £         5   d    s  ^ 
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New  Nominations. 


To  be  inserted  when  necessary. 
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Ex-Officio  Members  of  the  Council  for  the  ensuing  year  •  — 


Past-Presidents. 


!-  Retiring  Vice-Presidents. 


Bye-law  21. 

Each  Member  and  Associate  Member  shall  be  at  liberty  to  nominate  in  writing,  and  send  to  the 
Secretary  not  less  than  eight  days  prior  to  the  Ordinary  General  Meeting  in  June,  a  list  duly 
signed,  of  Members  and  Associate  Members  suitable  to  fill  the  offices  of  President,  Vice-Presidents. 
and  Members  of  Council  for  the  ensuing  year.  The  Council  shall  prepare  a  list  of  the  persons 
so  nominated,  together  with  the  names  of  the  Officers  for  the  current  year  eligible  for  re-election, 
and  of  such  other  Members  and  Associate  Members  as  they  deem  suitable  for  the  various  offices, 
Such  list  shall  comprise  the  names  of  not  less  than  thirty  persons.  The  list  so  prepared  by  tie 
Council  shall  lie  submitted  to  the  Ordinary  General  Meeting  in  June, and  shall  be  the  balloting  list 
for  the  annual  election  in  August.  (See  proper  Form  in  the  Appendix.)  A  copy  of  this  list  shall  be 
posted  at  least  seven  days  previous  to  the  Annual  Meeting  to  every  Member  and  Associate  Member, 
who  may  erase  any  name  or  names  from  the  list,  and  substitute  the  name  or  names  of  any  other 
Member  or  Associate  Member  eligible  for  each  respective  office  ;  but  the  number  of  names  on  the  list. 
after  such  erasure  or  substitution,  must  not  exceed  the  number  to  be  elected  to  the  respective  offices 
Papers  which  do  not  accord  with  these  directions  shall  be  rejected  by  the  scrutineers.  Tie 
for  any  member  who  may  not  lie  elected  President  or  Vice-Presidents  shall  count  for  thi 
Mem  bets  of  the  Council,  but  in  no  case  shall  he  receive  more  than  one  vote  from  each  voter.  Tie- 
Chairman  shall  appoint  four  scrutineers,  who  shall  receive  the  balloting  papers,  and,  after  making 
the  necessary  scrutiny,  destroy  the  same,  and  sign  and  hand  to  the  Chairman  a  list  of  the  elected 
Officers.  The  balloting  papers  may  be  returned  through  the  post,  addressed  to  the  Secretary,  or 
be  handed  to  him,  or  to  the  Chairman  of  tic  meeting.  So  as  to  be  received  before  the  appointment 
of  the  scrutineers  for  the  election  of  Offic  is. 

Names  substituted  for  any  of  the  above  are  to  be  written  in  the  blank  spaces 
opposite  those  they  are  intended  to  supersede. 

The  following  Members  are  ineligible  from  causes  specified  in  Bye-law  "20  : — 

As    Pkesident    

As    Vice-Peesidexts    

As    Councillors    


FORM  L. 

Admit      

of     " 

to  the  Ordinary  General  Meeting  on  Saturday,  the 

(Signature  of  Member,  Associate  Member,  Associate  or  Student) 

The  Chair  to  be  taken  at  Two  o'clock  p.m. 
I  undertake  to  abide  by  the  Bye-laws  of  The  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers,  and  not  to  aid  in  any  unauthorised  publica- 
tion of  the  Proceedings. 

(Signature    of    Visitor) 

Not  transferable. 
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Wood  Memorial  Hall,  and  Offices  of  The  Xorth  of  England  Institi  te  of  Mining 

AND  MEOHANICAL   ENGINEERS,  X  E  Wi  A  STLE-1   I'oN r-Tv  N  K. 
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The  Council  regret  to  have  to  refer  to  the  great  loss  that  the 
Institute  has  sustained  through  the  death  of  Mr.  William  Logan, 
a  vice-president  of  the  Institute,  1902-1905,  and  a  member  since 
1867. 

The  sad  and  appalling  explosion  which  took  place  at  the 
Courrieres  colliery,  the  number  of  lives  lost  exceeding  that  of 
any  previous  colliery  disaster,  is  greatly  to  he  regretted,  and 
appreciation  can  only  he  expressed  oi  the  arduous  ami  valuable 
services  that  were  rendered  by  the  exploring  and  rescue-parties. 

The  following  table  shows  the  progress  of  the  membership 
during  recent  years:  — 

Year  ending  August  1st. 

Honorary  Members     ...         ...         

Members 
Associate  Members 

Associates  ...         

Students 
Subscribers 

Totals  1.235        1.312        1,349 

Although  99  members  of  all  classes  have  been  added  to  the 
register  during  the  past  year,  there  has  been  a  decrease  of  3 
members,  (.wing  to  exceptional  losses  by  death,  resignations,  etc. 

The  deaths  do)  include  the  following: — Members:  Thomas 
Banks,  Sir  David  Dale.  Bart.,  Thomas  William  Davies.  Edward 
Echlin,  William  Ratcliffe  Ellis,  Francis  Hodge,  William  Logan, 
Herbert  William  Middleton,  Henry  Joseph  Morton,  Frederic 
Stephen  Panton,  Joseph  Samuel  Scott.  Edward  George  Stoiber 
and  Joseph  Henry  Woolcock.  Associate  Member:  Charles 
Perkins.     Associate:    Robert  Berkley. 

The  resignations  (40)  include  the  following: — Members: 
Charles  Aburrow,  Robert  Auton,  Edward  Trenholm  Bailey, 
Myhs  Brown,  John  Seacome  Burrows,  John  Alexander  Chalmers, 
Herbert  Wright  Chapman,  John  Coulthard,  Richard  Stanley 
Davies,  Leonard  Ralph  Fletcher,  William  Fryar,  (diaries 
Cxregorie,  John  Johnson,  Hugh  Johnstone,  Joseph  Cook  Nichol- 
son. Frederic  William  North,  J.  S.  Sparkes,  Frederick 
(diaries  Swallow,  Joseph  Frederick  Thomson,  Edward  Wadham, 
William  Walker,  Jun.,  William  Henry  Wight,  Aubrey  Percy 
Wilson-Moore  and  Wilson  Worsdell.  Associate  Members  :  Jesse 
Grregson,  Charles  Edward  Hunter.  Charles  Reginald  Pattinson, 
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Charles  Albeit  Smith,  William  Stowell,  John  Weatherburn  and 
Greorge  Eenry  Wraith.  Associates:  Joseph  Finney,  William 
Denham  Earbit,  Alexander  Allen  James,  George  Bailey  Morris, 
Frank  Douglas  Murray,  John  Edward  I  I'Keefe  and  John  William 
Peel.  Students:  Andrew  Kirkwood  McCosh,  Jun.  and  -lames 
Malcolm  MacGregor. 

The  following  gentlemen  (47)  have  ceased  to  be  members 
during  the  past  year  : —  Members  :  (i  illicit  Frederick  Archer, 
Archibald  Duncan  Bailey,  John  Bibby,  William  Blakemore, 
Philip  Bolam,  Louis  P.  Bowler,  Joseph  George  Bowles,  Thomas 
Breakell,  Charles  Brent,  Ian  Cameron,  Ronald  C.  Campbell- 
Johnston,  Arthur  Thornton  Champneys,  Ralph  Clough, 
Roberl  Richardson  Decs,  Charles  Manning-  Donohoe,  dames 
Fletcher,  William  Griffith,  Eugene  Kinnaird  Haselden,  Moses 
Eobson,  Reginald  Thomas  Hooper,  Sydney  Horsier,  Axel 
Larsen,  Henry  Lakin  Lawrence,  Robert  Linday,  Gilbert  Little. 
John  James  Muir,  William  Cuthhert  Murray,  William  Oughton, 
William  Pile,  Frank  Holman  Probert,  Henry  Baker  Reynolds, 
Samuel  llulme  Rhodes,  Thomas  Trowell,  George  X.  Vitanoff, 
Joseph  Fleetwood  Wells  and  Samuel  Herbert  Williams. 
Associate  Member:  James  Tonge,  Jun.  Associates:  Hewan 
Archdale,  John  Dunn  Barker,  .Joseph  Hodgson,  William  Jones, 
Harold  Sharpley,  Harold  Tarbuck,  Joseph  Henry  Walker  and 
James  Wallace.  Students:  John  Edward  Ralph  Herrison  and 
George  Teasdale,  Jun. 

The  Library  has  been  maintained  in  an  efficient  condition 
during  the  year:  the  additions,  by  donation,  exchange  and  pur- 
chase, include  390  hound  volumes  and  47  pamphlets,  reports, 
etc.  :  and  the  Library  now  contains  about  10,900  volumes  and 
337  unbound  pamphlets.  A  card-catalogue  of  the  books,  etc., 
contained  in  the  Library  renders  them  readily  available  for 
reference. 

Members  would  render  useful  sendee  to  the  profession,  by 
presentations  of  books,  reports,  plans,  etc.,  to  the  Institute,  to  be 
preserved  in  the  Library  and  thereby  become  available  for 
reference. 

The  following  presentations  have  been  received: — Mr. 
William  Armstrong,  oil-painting  by  Mr.  J.  Hodgson  Campbell, 
entitled  '*  Under  the  Coaly  Tyne;"  The  London  Lead  Company, 
papers  and  plans  ;  Mr.  T.  R.  Maddison,  papers  and  books  ;  Mr. 
R.  W.  Moore,  "Industries;"'1  and  Mrs.  Varwell,  geological 
sections  prepared  by  the  late  Mr.  William  Logan,  and  a  number 
of  (  hdiiaiicc-survey  plans. 

Portraits  id'  the  late  Mr.  Thomas  Emerson  Forster,  president 
L866  to  L868,  and  the  late  Mr.  George  Baker  Forster,  president 
1881  to  1884,  have  been  presented  by  Mr.  T.  E.  Forster,  and  the 
Council  hope  that  portraits  of  other  presidents  will  be  presented 
to  the  Institute. 

Panels  recording  the  names  of  the  Presidents  of  the  Institute 
have  been  fixed  at  each  side  of  the  west  window  of  the  Wood 
Memorial  Hall. 

*  Excerpt  from  Tin  \",<-i<>r'to  History  of  thi  County  of  Cumberland,  1905,  vol, 
ii.,  pages  331  to  418. 
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Exchanges  of  Transactions  have  been  arranged,  during  the 
year,  with  the  Transvaal  Institute  of  Mechanical  Engineers;  the 
Mining  Bureau,  Manila,  Philippine  Islands;  the  South  York- 
shire Association  of  Mining  Students;  and  the  Sydney  Uni- 
versity Engineering  Society,  New  South  AVales. 

A  complete  set  of  the  Annates  du  Musei  royal  d'Histoin 
naturelU  d<  Belgique  has  been  exchanged  for  the  Transactions 
of  (lie  Institute. 

The  courses  of  lectures  for  colliery-engineers,  enginewrights 
ami  apprentice-mechanics  have  been  continued  at  the  Armstrong 
College,  Newcastle-upon-Tyne.  The  lectures  are  delivered  on 
Saturday  afternoons,  and  the  three  years'  course  embraces  the 
following  subjects:  — 

1906-1907.  Michaelmas  Term,  (1)  Mensuration,  and  (2)  the  Chemistry  of 
Fuel.  Epiphany  Term,  (3)  Strength  of  Materials  (with  experimental  illustrations), 
and  (4)  Experimental  Mechanics. 

1907-1908.  Michaelmas  Term,  (5)  Theoretical  Electricity,  and  (6)  Electrical 
Engineering.  Epiphany  Term,  (7)  Steam-engines  and  Boilers,  and  (8)  Haulage 
and  Winding. 

190S-1909.  Michaelmas  Term,  (9)  Transmission  of  Power,  and  (10)  Pumping 
and  Ventilation.  Epiphany  Term,  (11)  Metallurgy  of  Iron  and  Steel,  and 
(12)  Mining  Machinery  (mainly  machinery  used  underground). 

Several  colliery-owners  have  paid  the  fees  (£1  10s.  Od.  per 
annum)  and  railway  expenses  of  pupils  attending  the  classes  from 
their  collieries.  During  the  past  year,  the  lectures  of  the 
Michael  mas  Term  on  Transmission  of  Power  were  attended  by 
13  students,  and  Pumping  and  Ventilation  by  13  students,  14 
of  whom  sat  for  examination  and  10  passed;  and  during  the 
Epiphany  Term,  the  lectures  on  Iron  and  Steel  were  attended  by 
16  students,  and  upon  Mining  Machinery  by  IT  students  ;  14  of 
these  were  examined  and  10  passed.  Certificates  have  been 
awarded  to  the  following  students,  who  have  completed  the  three 
years'  course: — Messrs.  •!.  Agar,  T.  Barrow,  R.  B.  Gardner  and 
H.  Pnrves.  To  Messrs.  S.  Cadwallender  and  II.  B.  Gardner,  who 
gained  the  highest  aggregate  number  of  marks,  first  and  second 
prizes  respectively  have  been  awarded  for  the  session  1905- 
L906. 

The  Council  have  decided  to  publish  a  supplementary  volume 
to  An  Account  of  the  Strata  of  Northumberland  and  Durham, 
as  proved  by  Borings  and  Sinkings,  and  members  are  desired  to 
send  copies  of  any  unpublished  sections  of  strata  in  these 
counties,  or  their  section-books,  to  the  Secretary  on  loan.  A 
small  tracing  from  the  G  inches  Ordnance  map,  showing  the 
position  of  any  shaft  or  bore-hole,  if  not  already  fixed  hj  previous 
publications,  will  greatly  facilitate  the  work. 

Mr.  John  Daglish  continues  to  represent  the  Institute  as  a 
governor  of  the  Armstrong  College,  which  was  jointly  founded 
in  1871  by  the  University  of  Durham  and  The  North  of  England 
Institute  of  Mining  and  Mechanical  Engineers;  and  Mr.  T.  E. 
Forster,  in  conjunction  with  the  President  (Mr.  T.  W.  Benson), 
represents  the  Institute  on  the  Council. 

Mr.  M.  Walton  Brown  will  represent  the  Institute  at  the  Con- 
ference of  the  Corresponding  Societies  of  the  British  Association 
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for  the  Advancement  of  Science,  to  be  held  in  York,  commencing 
on  A.ugns1   Lst,  L906. 

Mr.  George  May  represents  the  [nstitute  upon  the  Board  of 

Directors  of  the  Institute  and  Coal  Trade  Chambers  Company, 
Limited. 

Mr.  Frederick  Charles  Keighley  of  Uniontown,  Fayette 
County,  Pennsylvania,  U.S.A.,  represented  the  Institute  at  the 
celebration  of  the  two-hundredth  anniversary  of  the  birth  of 
Benjamin  Franklin,  the  founder  of  the  American  Philosophical 
Society. 

The  representatives  of  the  Institute  upon  the  Council  of  The 
Institution  of  Mining  Engineers  during-  the  past  year  were  as 
follows: — Messrs.  William  Armstrong,  John  Boland  Atkinson, 
Thomas  Walter  Benson,  William  Cuthberi  Blackett,  Bennett 
Hooper  Brongh,  John  Daglish,  Matthew  Heckels  Douglas, 
Thomas  Emerson  Forster,  Thomas  Young  Greener,  George 
Clementson  Greenwell,  Reginald  Guthrie,  Philip  Kirkup,  Charles 
Catterall  Leach,  Henry  Louis,  George  May,  John  Herman 
Merivale,  John  Morison,  William  Charles  Mountain,  John 
Hodgson  Nicholson,  Arthur  Robert  Sawyer.  John  Simpson, 
Robert  Foster  Spence,  John  George  AYeeks  and  Richard 
Llewellyn  AVeeks. 

G.  C.  Greenwell  gold,  silver  and  bronze  medals  ma}'  be 
awarded  anually  for  approved  papers  "  recording  the  results  of 
experience  of  interest  in  mining,  and  especially  where  deduc- 
tions and  practical  suggestions  are  made  by  the  writer  for  the 
avoidance  of  accidents  in  mines." 

G.  C.  Greenwell  bronze  medals  have  been  awarded  to 
Messrs.  William  Cuthbert  Blackett  and  Robert  Galen  Ware 
for  their  paper  upon  "  The  Conveyor-system  for  Filling  at  the 
Coal-face,  as  practised  in  Great  Britain  and  America;"*  and  to 
Mr.  Donald  M.  1).  Stuart  for  his  paper  upon  "The  Development 
of  Explosives  for  Coal-mines. "t 

Prizes  for  books  have  been  awarded  to  the  writers  of  the 
following  papers,  communicated  to  the  members  during  the 
year  1904-1905:  — 

"Observations  on  Water-sprayed  or  Damped  Air  in  Coal-mines. "     By  Mr. 

James  Ashworth. 
"  The  Mickley  Conveyor."     By  Mr.  John  Wright  Batey,  M.I.M.E. 
"  The  Action,  Influence  and  Control  of  the  Roof  in  Longwall  Working."     By 

Mr.  James  Thorn  Beard,  M.I.M.E. 
"Note   on   a   Natural   Paraffin   found   in   the   Ladysmith    Pit,    Whitehaven 

Collieries."     By  Mr.  Roger  Dodds. 

•  Note  on  the  Composition  of  Coal  from  the  Faroe  Islands."     By  Mr.  Roger 

Dodds. 

"Notes  on  Safety  damp  Oils. "     By  Dr.  George  Percy  Lishman,  Assoc.  M.I.M.E. 

"  The  Miners'  Worm-disease,  as  seen  in  Westphalian  and  Hungarian  Col- 
lieries."    By  Dr.  Thomas  Oliver. 

"  The  Action,  Influence  and  Control  of  the  Roof  in  Longwall  Working."  By 
Mr.  Edward  Heton  Roberton. 

"The  Development  of  Explosives  for  Coal-mines."  By  Mr.  Donald  M.  D. 
Stuart,  M.I.M.E. 

"  Xote  on  the  Calorific  Effect  of  Coal  from  the  Faroe  Islands."  By  Mr.  R.  R. 
Thompson. 

"Note  on  the  Composition  of  Dover  Coal."     By  Mr.  R.  R.  Thompson. 

*  Trcnus,  1 1^1.  -'/•  E.,  1905,  vol.  xxix.,  page  449,  t  Ibid.,  page  299. 


.WVIAL    REPORT    OF    Till.    (Ol'NTTL.  IX 

During  the  past  year,  the  concluding  part  of  the  Report  of 
the  Committet  upon  Mechanical  Coal-cutting  was  issued  to  the 
members,  who  are  greatly  indebted  to  the  members  of  the  Com- 
mittee for  this  exceedingly  valuable  report.  Mr.  H.  F.  Bulman 
has  received  an  honorarium  in  recognition  of  his  services  as 
engineer  to  the  Committee. 

A  Committee  has  been  appointed  to  enquire  into  the  treat- 
ment of  coal-dusl  in  collieries,  and  the  results  oi  their  investiga- 
tions will  be  communicated  to  the  members  in  due  course. 

At  the  instance  of  the  Council,  Prof.  Henry  Stroud, 
instructed  Mr.  Gr.  C.  Wood,  a  research-studenl  a1  the  Armstrong 
College,  to  make  measurements  of  the  specific  electrical  resist- 
ances of  the  different  substances  found  in  mines,  and  the  results 
of  these  investigations,  communicated  by  Mr.  Gr.  C.  Wood,  have 
been  printed  in  the  Transactions. 

The  papers  printed  in  the  Transactions  during  the  year  are  as 
follows  :  — 

"  The  Lander  Anemometer." 

"A  Conveyor  for  Filling  Coal  at  the  Face."     By  Mr.  Leon  Andre. 
"  Improved    Dampers    for    Coke-oven    Flues."      Bv    Mr.    William    Archer, 
M.I.M.E. 

"The   Application    of  Direct   Cementation   in   Shaft-sinking."      By  Mr.   C. 

Dinoire. 
"  A  Mechanical  Coal-cutter  in  Queensland."     By  Mr.  William  Fryar. 
"  The  Great  Planes  of  Strain  in  the  Absolute  Roof  of  Mines."     By  Mr.  Henry 

Wallace  Gregory  Halbaum,  M.I.M.E. 
"Corundum  in  Ontario,  Canada:    Its  Occurrence,    Working,    Milling,   Con- 
centration and  Preparation  for  the  Market  as  an  Abrasive."      Bv  Mr. 

David  Gillespie  Kerr,  M.I.M.E. 
"The   Alumino-thennic    Welding    Process,  and   its   Application   to  General 

Engineering."     By  Mr.  J.  Stewart  MacOregor. 
"  The  Unwatering  of  the  Achddu  Colliery,  with  a  Description  of  the  Riedler 

Express  Pump. "     By  Mr.  John  Morris,  M.I.M.E. 
"  Undersea  Extensions  at  the  Whitehaven  Collieries,  and  the  Driving  of  the 

Ladysmith  Drift."     By  Mr.  John  Shanks,  M.I.M.E. 
"  The  Barton  and  Forcett  Limestone-quarries."     By  Mr.   Thomas  Teasdale, 

M.I.M.E. 
"Determination  of  the  Specific  Electrical  Resistance  of  Coal,  Ores,  etc."     By 

Mr,  G.  C.  Wood. 

The  rooms  of  the  Institute  have  been  used,  during  the  year. 
by  the  Northumberland  and  Durham  Provincial  Committee  of 
the  Surveyors'  Institution,  London;  and  the  Institution  of 
Electrical  Engineer-,  during  the  visit  of  the  Foreign  Societies 
of  Electrical  Trades  to  Newcastle-upon-Tyne. 

Permission  to  attend  and  take  part  in  the  General  Meetings 
has  been  granted  to  the  Engineering  and  Mining  Students  of 
the  Rutherford  College. 

Excursions  were  made  to  Dawdon  colliery  in  September-. 
1905,  and  to  the  Elswick  works  of  Sir  W.  Gr.  Armstrong,  Whit- 
worth  &  Company.  Limited,  in  -Tune,  1906. 

A  collection  of  safety-lamps  was  lent  to  the  Workington 
Art  and  Industrial  Loan  Exhibition  held  in  October,  1905. 

The  Institution  of  Mining  Engineers  has  now  completed  its 
seventeenth  year,  and  the  members  are  to  be  congratulated  upon 
its  continued  success.  Meetings  have  been  held  during  the  past 
year  in  Manchester  in  September,  1905,  and  in  London  in  Tune, 
1900. 
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ANN  I  A  I.   REPORT  OE  THE  FINANCE  COMMITTEE. 

The  Finance  Committee  submit  herewith  a  statement  of 
accounts  for  the  twelve  months  ending  June  30th,  1900,  duly 
audited. 

The  total  receipts  were  £2,888  Is.  3d.  Of  this  amount, 
£49  L9s.  was  paid  as  .subscriptions  in  advance,  leaving-  £2,838 
2s  3d.  as  the  ordinary  income  of  the  year,  compared  with 
i."J , 7 4 ( )  L6s.  in  the  previous  year.  The  amount  received  for 
ordinary  current-year  subscriptions  was  £2,249  Is.  and  arrears 
£287  His.,  as  against  £2,295  7s.  and  £186  (is.  respectively  in 
the  year  1904-1905.  Transactions  sold  realized  £'44  4s.  3d.,  as 
compared  with  £18  10s.  lOd.  in  the  earlier  period,  while  the  sum 
received  for  interest  on  investments  was  the  same  in  both  years, 
namely,  £317  10s. 

The  total  expenditure  was  £2,544  10s.  10d.,  that  for  the 
previous  year  (which  included  a  few  exceptional  items)  being 
£2,733  18s.  Decreases  are  shewn  in  the  expenditure  for  furniture 
and  repairs,  salaries  and  wages,  postages,  incidental  expenses, 
expenses  of  meeting's,  and  prizes  for  papers.  The  sum  of  £52  10s. 
has  been  paid  for  work  done  in  connection  with  the  supple- 
mentary volume  to  An  Account  of  the  Strata  in  Northumberland 
and  Durham,  as  proved  by  Borings  and  Sinkings,  and  £G0  8s.  7d. 
for  the  fitting  of  panels  in  the  Lecture  Theatre. 

The  figures  given  above  show  that  the  total  income  exceeded 
the  expenditure  by  £343  10s.  5d.,  and  adding  to  this  the  balance 
of  £553  9s.  Id.  in  hand  at  the  beginning  of  the  year,  there  is  a 
sum  of  £896  19s.  6d.  to  carry  forward. 

The  names  of  47  persons  have  been  struck  off  the  membership- 
list  in  consequence  of  non-payment  of  subscriptions.  The 
amount  of  subscriptions  written  off  was  £203  18s.,  of  which 
£115  16s.  was  for  sums  due  for  the  year  1905-1900,  and  £88  2s. 
for  arrears.  It  is  probable  that  a  considerable  proportion  of  these 
amounts  will  be  recovered  by  the  solicitors,  and  will  be  credited 
in  future  years.  Of  the  amounts  previously  written  off,  £94  8s. 
was  recovered  during  the  past  year. 

John  B.  Simpson,   Chairman. 

August  4th,  1906. 
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1)K. 


Thb  Tueasuber  in  Account  with  The  Nokth  of  England 

fob  the  Year  ending 


June  30th,  1905.  £     s.    d.       £ 

To  Balance  of  Account  ;ii  Bankers   ...        ...         ...         ...      500  17  11 

„        ,.        in  Treasurer's  hands       ...         ...         ...         ...  17  12    8 

,,    Outstanding  Accounts  due  from  Authors  for   Excerpts  4  18     6 

553 


June  30th,  1006. 

To  Dividend  of  7h  per  cent,  on  179  Shares  of  £20  eacli  in 
the  Institute  and  Coal-trade  Chambers  Company, 
Limited,  for  the   Year  ending  June  30th,  1906  ...       2(!8  10     0 

„    Interest  on  Mortgage  of  £1,4-00  with  the  Institute  and 

Coal-trade  Chambers  Company,  Limited  ...  ...  49     0     0 


9     1 


To  Sales  of  Transactions 


317  10     0 


44     4     3 


To  Subscriptions  fob  Year  1905-1906  as  follows  : — 

752  Members         @  £3  2s. 

@  £2  2s. 

@  £1  5s. 


86  Associate  Members 
139  Associates 


44  Students 

45  New  Members 

12  New  Associate  Members 
16  New  Associates 
16  New  Students 


25  Subscribing  Firms    ... 
5  New  Subscribing  Firms 


@  £1  5s. 
@  £2  2s. 
@  £2  2s. 
@  £1  5s. 
@  £1  5s. 


1,579  4 
180  12 
173  15 
55  0 
94  10 
25  4 
20  0 
20     0 


2,249     1 
Less — Subscriptions  for  Current  Year  paid  in  advance 

at  end  of  Last  Year     ...  ...  ...  ...         60 


Add — Arrears  received 


Add — Subscriptions     paid     in     advance    during 
Current  Year 


the 


2,118     5     0 

E90     6     0 
10  10     0 

100  16     0 


0 


9     0 


2.1S8  12     0 
287  16     0 

2,476     8     0 


49  19     0 


2,526     7     0 


£3,441  10     4 
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June  30th,  1906. 
By  An   Account   of  the  Strata  of  Northumberland    and 
Durham,  as  proved  by  Borings  and  Sinkings 
,,  Annual  Report 

„  Banker's  Charges    ...         

,,  Circulars  and  Advance  Copies  of  Papers 

„  Cleaning  Wood  Memorial  Hall,  Offices,  etc 

,.   Electric  Light         

.,  Expenses  of  Meetings 
„   Fire  Insurance 

.,   Fuel 

„  Furniture  and  Repairs       

,,  Illustrations 

.,  Incidental  Expenses 

.,  Lecture  Theatre 

„  Library— Binding £64  16     0 

.,  Books      23  11    11 


Petty  Cash 

Postages— Circulars 

.,  Correspondence 

„  Publications 


£31  15  6 
15  13  10 
29  11     3 


.,   Prizes  for  Papers    ... 

,,   Pates  and  Taxes 

„   Rent  of  Offices 

..  Report  of  the  Committee  upon  Mechanical  Coal-culling 

.,  Reporting  of  General  Meetings   ...         

„  Salaries,  Wages,  Auditing,  etc.     ... 

..  Stationery,  etc. 

.,  Subject-matter    Index    of    Mining,    Mechanical    and 

Metallurgical  Literature 
„  Telephone  Rent 
,,  Translations  of  Papers 
..  Water  Rate... 

By  The  Institution  of  Mining  Engineers     ... 

Less — Amounts  paid  by  Authors  for  Excerpts 


B^  Balance  of  Account  at  Bankers   ... 

„  ,.        in  Treasurer's  hands 

,,  Outstanding  Accounts  due  from  Authors  for  Excerpts 


52  10     0 

35  17  9 

21  5  7 
49  19  2 
46  18  10 
25  19  5 

3     3  1 

13     5  9 

18     2  7 

22  15  0 
2  10  0 
5     9  8 

60     8  7 


88     7   11 
4     4     3 


77     0  7 

15  15  0 

6  3  6 
24  14  0 

114  13  5 

12  12  0 

472     3  2 

26  19  11 

7  10  0 

3  3  6 

4  5  0 

3     7  8 


Cb. 


1,219     5     4 


L.327  16     6 
2  11     0 


840  11 

53     9 

2  18 


1,325     5     0 
2,541  10  10 


896  19     6 


£3,441  10     4 
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Dk.  Tmk  Trkasubsb  of  The  North  or   EwGi  isu  [nstitutb  of  MiminG 

£      s.   d.      £       s.   d.       £       s.    d. 
I  Members. 
52  of  whom  have  paid  Life-compositions. 

9ol 

6  not  included  in  printed  list. 

907  @£2  2s 1,904   1  1     0 

T«j  113  Associate  Members, 

8  of  whom  have  paid  Life-compositions. 

105  @  £2  2s 220  10    0 

To  17s  Associates, 

1  of  whom  has  paid  a  Life-composition. 

177  @  £1  os 221     5     0 

To    56  Students, 

56  <S  £1  5s 70     0     0 

To     28  Subscribing  Finn> 

28  107     2     0 


To     44  New  Members  (3    U2  2s.        !»2     8     0 

1  New  Member,  not  yet  elected    (a    E2  2s.         2     2     0 


94  10     0 


2,523  11     0 


45 

To      12  New  Associate  .Members  @  £2   2s.  25     4     0 

To     16  New  Associates  @  £1  5s.  ...        20     0     0 

To     16  New  Students  @  £1  5s 20     0     0 

To       5  New  Subscribing  Firms  (5  £2  2s 10  10     0 

170     4     0 


2,693  15     0 
To  Arrears,  as  per  Balance  Sheet,  1904-1905 372     7     0 

Add — Arrears  considered  irrecoverable,  but  since  paid...         94    8    0 

466  15     0 


3,160  10     0 
To  Subscriptions  paid  in  advance  ...  ...  ...  49  19     0 


£3,210     9     0 


28 

By    45  New  Members,  paid        ...        @  £2  2s.  94  10  0 

By    12  New  Associate  Members,  paid  (5  £2  2s.  25     4  0 

By    16  New  Associates,  paid     ...          @  £1  5s.  20     0  0 

By    16  New  Students,  paid       ...          @  £1  5s.  20     0  0 

By      5  New  Subscribing  Firms,  paid    @  £2  2s.  10  10  0 
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and  Mechanical  Engineers  in  Account  with  Subscriptions,  1905-1906.        Cr. 

struck  off 

paid.  unpaid.            list. 

£       s.  d.        £       s.  d.  £       s.   d. 

By  752  Members,  paid @  £2  2s.    1,579    4  0           

By  110         „          unpaid            ...           @  £2  2s 231     0     0 

By      3         .,          excused  payment        (a  £2  2s.            6     6     0 

By      6         „           dead @  £2  2s 12  12     0 

By    36         „           struck  off  list             @  £2  2s 75  12     0 
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By    86  Associate  Members,  paid             @  £2  2s.        180  12  0            

By    16         .,                  „          unpaid        ^  £2  2s 33  12     0           

By      1         „                 ,.         excused      («  £2  2~ 2     2     0 

By      I         „                 „         dead           (o    £2  2s 2     2     0 

By       I         „                 .,          struck  off  list                      2     2     0 

105 

By  139  Associates,  paid  ...          ...          @  £1  5s.       173  15  0            

By    28         ,.            unpaid          ...          (a)  £1  5s 35     0     0           

By      2         „  "          excused         ...          (a  £1  5s 2  10     0 

By      8         „             struck  off  list            @  £1  5s 10     0     0 

177 


By     1 1  Students,  paid      @  £1  5s.         55     0     0           

By    10         .,          unpaid              ...          @  £1  5s 12  10  0           

By      2         „  struck  off  list...  @  £1 5s 2  10     0 

56 

By    25  Subscribing  Firms,  paid  ...         ...         90     6     0           

By      3               .,               „      unpaid       16  16  0            


328  18     0       115  16     0 
By  Arrears  287  16    0         90  17     0         88     2     0 


By  Subscriptions  paid  in  advance 


2.2 19     1 
287  16 

0 
0 

2.536  17 
49  19 

0 
0 

2.586  16     0      419  15     0       203  18  0 

419  15  0 

2,586  16  0 

£3,210    9  0 
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LIST    OF    COMMITTEES. 


LIST  OF  COMMITTEES  APPOINTED  BY  THE  COUNCIL, 

1900-1907. 


Mr.    T.    DOUGLAS. 
Mr.    T.    K.    FORSTER 

Mr.  T.  Y.  Greener. 


Mr.  T.    Douglas. 
Mr.   T.    E.    Forster. 
Mr.   T.   V.  Green ee 


Mr.  R.  S.  Anderson. 
Mr.  T.  E.  Forster. 


Mr.  K.   W.   Berkley. 
Mr.  \Y.  Cochran  Carr. 


Fii.'i   <■■    i  '"in, n itt,  i . 

Mr.   T.   E.  Jobling. 
Mr.   I  rEORGB  May. 
Mr.  Jin  in  Simpson. 

.1  rrt  ars  Commit!,  < . 

Mr.  T.  E.  Jobling. 
Mr.  George  May. 
Mr.   John  Simpson. 


M 


Library  Commit/" . 
'.    J.    P.    KlRKUP. 


Mr.    <  rEORGE    M.\Y. 

Mr.  H.  Palmer. 
Prizes  Committee. 

Mr.   T.   E    Forster. 
Mr.   C.   C.  Leach. 
Mr.  H.  Palmer. 


Mr.  J.   r>.  Simpson. 
Mr.  J.  G.   Weeks. 


Mr.  J.  B.  Simpson. 
Mr.  J.  G.  Weeks. 


Mr.  Joii\  Simpson. 
Mr.  J.  G.  Weeks. 


Mr.  F.  R.  Simpson. 
Mr.  John  Simpson. 


Borings  and  Sinkings  Committee. 


Mr.  J.  B.  Atkinson. 
Mr.  R.  Donald  Bain. 


Mr.  W.  C.  Blackett. 
Mr.  F.   Coulson. 
Mr.  T.   E.  Forster. 


Prof.  G.  A.   Lep-ocr. 
Prof.  H.  Louis. 


Treatment  of  Coal-dust  in  Collieries  Committee. 
Mr.  J.  B.  Atkinson.  Mr.  W.  Cochban  Carr.        Mr.  John  M  orison. 


Prof.  P.  Phillips  Be dson. 
Mi.  W.  C.  Blackett. 


Mr.  Samuel  Hare. 
Mr.  Philip  Kirkup. 
Mr.  Henry  Lawrence. 


Mr.  J.  C.  Roscamp. 
Mr.  R.  L.  Weeks. 


Mr.  W.  C.  Blackett 
Mr.  Benjamin  Dodd. 
Mi.   A.  M.  Hedley. 


Reference  Committee  for  Papers  to  Head 

(a)  Coal-mining. 

Mr.  C.  C.  Leach. 
Mr.  George  May. 
Mr.  Henry  Palmer. 


Mr.  John  Simpson. 
Mr.   A.  L.  Steavenson. 


Mr.  R.  Donald  Bain. 


Mr.  R.  Donald  Bain. 


(b)  Metalliferous  Mining. 

Mr.   J.   H.   Meriyale. 
Mr.  A.  L.  Steavenson. 

(c)  Geological . 

Mr.  J.  H.  Meriyale. 
Mr.  John  Simpson. 


Mr.  C.  H.  Steavenson. 


Mr.  Arthur  N.  L.  Wood. 


(it)  Mechanical  and  Electrical  Engineering. 


Mr.   W.  C.  Blackett. 
Mr.  J.   P.   Kirkup. 


Mr.  T.  E.   Forster. 
Mr.  W.  C.    Mountain. 


Mr.  H.  Lawrence. 
Mr.   C.   C.   Leach. 
Mr.  J.  H.  Meriyale. 

(e)  Civil  Engineering. 

Mr.  M.  W.  Parrington. 
Mr.  J.  B.  Simpson. 


(f)  Chemical. 
Prof.  P.  Phillips  IIedson.  |    Mr.  Benjamin  Dodd. 


Mr.   W.  C.  Mountain. 
Mr.   A.  L.  Steavenson. 


Mr.  A.   L.  Steavenson. 


Dr.  G.  P.  Lis i i.man. 


N.B.  —The  President  is  ex-officio  on  all  Committees. 
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PAST-PRESIDENTS  [ex-officio). 
Sir  LINDSAY  WOOD,  Bart.,  The  Hermitage,  Chester-le-Street. 
Mr.  JOHN  DAGLISH,  Rothley  Crag,  Cambo,  S.O.,  Northumberland. 
Mr.  JOHN  BELL  SIMPSON,  Bradley  Hall,  Wylam,  S.O.,  Northumberland. 
Mr.  ADDISOX  LANGHORNE  STEAVENSON,  Durham. 
Mr.  THOMAS  DOUGLAS.  The  Garth,  Darlington. 
Mr.  GEORGE  MAY,  The  Harton  Collieries,  South  Shields. 
Mr.  WILLIAM  ARMSTRONG.  Wingate,  S.O.,  County  Durham. 
Mr.  JOHN  GEORGE  WEEKS,  Bedlington,  S.O.,  Northumberland. 
Mr.  WILLIAM  OUTTERSON  WOOD,  South  Hetton,  S.O.,  County  Durham. 
Mr.  THOMAS  WALTER  BENSON.  24.  Grey  Street,  Newcastle-upon-Tyne. 

PRESIDENT. 

Mr.  JOHN  HERMAN  MERIVALE,  Togston  Hall,  Acklington,  S.O.,  Northum- 
berland. 

VICE-PRESIDENTS. 
Mr.  RICHARD  DONALD  BAIN.  H.M.  Inspector  of  Mines,  Durham. 
Mr.  FRANK  COULSON,  Sherburn,  Durham. 

Mr.  THOMAS  KM  KItSONFORSTER,  3,  Eldon  Square,  Newcastle-upon-Tyne. 
Mr.  THOMAS  YOUNG  GREENER.  West  Lodge.  Crook,  S.O..  County  Durham. 
Mr.  HENRY  PALMER,  Medomsley,  S.O.,  County  Durham. 
Mr.  MATTHEW  WILLIAM  PARRINGTON,  Wearmouth  Colliery,  Sunderland. 
RETIRING  VICE-PRESIDENT  (ex-officio). 

Mr.  JOHN  HERMAN  MERIVALE,  Togston  Hall,  Acklington,  S.O.,  Northum 
berland. 

COUNCILLORS. 

Mr.  ROBERT  SIMPSON  ANDERSON,  Benwell  View,  Bentinck  Road.  New- 
castle-upon-Tyne. 

Mr.  RICHARD  WILLIAM  BERKLEY,  Marley  Hill,  Swalwell,  S.O.,  County 
Durham. 

Mr.  WILLIAM  COCHRAN  CARR,  Benwell  Colliery,  Newcastle-upon-Tyne. 

Mr.  BENJAMIN  DODD,  Bearpark  Colliery,  Durham. 

Mr.  SAMUEL  HARE,  Murton  Colliery,  via  Sunderland. 

Mr.  ARTHUR  MORTON  HEDLEY,  Blaydon  Burn,  Blaydon-upon-Tyne,  S.O., 
County  Durham. 

Mr.  THOMAS  EDGAR  JOBLING,  Bebside,  S.O.,  Northumberland. 

Mr.  JOHN  PHILIP  KIRKUF,  Buruhope,  Durham. 

Mr.  HENRY  LAWRENCE,   13,  Devonshire  Place,  Newcastle-upon-Tyne. 

Mr.  CHARLES  CATTERALL  LEACH,  Seghill  Colliery,  Northumberland. 

Mr.  HENRY  LOUIS,  4,  Osborne  Terrace,  Newcastle-upon-Tyne. 

Mr.  WILLIAM  CHARLES   MOUNTAIN,  The  Hermitage,  Gateshead-upon- 
Tvne. 

Mr.  JOHN  HODGSON  NICHOLSON,  Cowpen  Colliery  Office,  Blyth. 

Mr.   FRANK   ROBERT    SIMPSON,    Hedgefield    House,   Blaydon-upon-Tyne, 
S.O.,  County  Durham. 

Mr.  JOHN  SIMFSON,  Heworth  Colliery,  Felling,  S.O.,  County  Durham. 

Mr.  ROBERT  FOSTER  SPENCE,  Backworth,  Newcastle-upon-Tyne. 

Mr.  CHARLES  HERBERT  STEAVENSON,  Redheugh  Colliery,  Gateshead- 
upon-Tyne. 

Mr.   ARTHUR  NICHOLAS   LINDSAY'  WOOD,  The  Hermitage,  Chester-le- 
Street. 

TREASURER. 

Mr.  REGINALD  GUTHRIE,  Neville  Hall,  Newcastle-upon-Tyne. 

SECRETARY. 

Mr.  MARTIN  WALTON  BROWN.  Neville  Hall,  Newcastle-upon-Tyne. 

AUDITORS. 
Messrs.  JOHN  G.  BENSON  and  SONS,  Newcastle-upon-Tyne. 

BANKERS. 
Messrs.  LAMBTON  and  COMPANY,  Newcastle-upon-Tyne. 


LIST    OF    MEMBERS. 

LIST     OF     MEMBERS, 

A.UGUST  4.  1906. 

PATRONS. 

Hi.  draco  the  DUKE  OF  NORTHUMBERLAND. 

The  Mosl  Eonourable  the  MARQUESS  OF  LONDONDERRY. 

The  Right  Honourable  the  EARL  OF  DURHAM. 

The  Right  II mrable  the  EARL  GREY. 

The  liight  Honourable  the  EARL  OF  LONSDALE. 

The  Right  Honourable  the  EARL  OF  WHARNCLIFFE. 

The  Right  Reverend  the  LORD  BISHOP  OF  DURHAM. 

The  Right  Honourable  LORD  ALLENDALE 

The  Right  Honourable  LORD   BARNARD. 

The  Right  Honourable  LORD  RAVENSWORTH. 

The  Very  Reverend  the  DEAN  AND  CHAPTER  OF  DURHAM. 


HONORA  K  Y  M  E  MB  E  R  S  (Hon.  M.I. M.  E. ) . 

•  Honorary  Members  during  term  of  office  only. 

Date  of  Election. 
1MOHX     BO  LAND     ATKINSON,     H.M.     Inspector    of    Mines, 

2,   Devonshire  Terrace,  Newcastle-upon-Tyne  ...  ..  Aug.     4,  1888 

2  WILLIAM      NICHOLAS     ATKINSON,     H.M.     Inspector     of 

Mines.    Barlaston,  Stoke-upon-Trent     ...      <   ... 

3  RICHARD  DONALD  BAIN,  H.M.  Inspector  of  Mines,  Durham   Dec. 

1  Prof.  P.  PHILLIPS  BEDSON,  Armstrong  College,  Newcastle- 
upon-Tyne.  Transactions  sent  to  The  Chief  Librarian,  Public 
Library,  New  Bridge  Street,  Newcastle-upon-Tyne  ... 

5  THOMAS  BELL,  16,  Grosvenor  Road,  Scarborough        

6*Prof.   GEORGE  STEWARDSON  BRADY,  Armstrong  College, 
Newcastle-upon-Tyne.      Transactions,  etc.,  sent  to  Mowbray 
Villa,  Sunderland    ... 
7  JOSEPH    1  HCK  I  \S<  )X,  3,  South  Bank,  Sandy  Lane,  Pendleton, 

Manchester    ... 
s  Prof.    WILLIAM   GARNETT,    Education   Office,   Victoria    Em- 
bankment, London.  ^Y.C. 
'i   Sir  ARCHIBALD  GEIKIE,  Director-General  of  the  Geological 
Survey  of  the  United  Kingdom,  28,  Jermyn  Street,  London, 
S.W.  '      Transactions    sent    to    The    Geological    Class-room, 
University,   Edinburgh 

10*JOHN  GERRARD,  H.M.  Inspector  of  Mines,  Worsley, 
Manchester    ... 

II  FREDERICK  AUGUSTUS  GRAY7,  H.M.  Inspector  of  Mines, 
7.  Victoria  Square,  Penarth 

12*HENRY  HALL,  H.M.  Inspector  of  Mines.  Rainhijl,  S.O., 
Lancashire 

13*Prof.  ALEXANDER  STEWART  HERSCHEL,  Observatory 
House,   Slough 

11  I'kof.  GEOUGE  ALEXANDER  LEBOUR,  Armstrong  College, 
Newcastle-upon-Tyne         ...  ...  ...  ...  ...  .... 

15*Prof.  HENRY'  LOUIS,  Armstrong  College,  Newcastle-upon- 
Tyne.  Transactions  sent  to  The  Librarian,  Armstrong 
College,  Newcastle-upon-Tvne 

L6*ROBERT  McLAREN,  H.M.  Inspector  of  Mines,  19,  Morningside 
Park,  Edinburgh 

17  JOSEPB  SAMUEL  MARTIN.  H.M.  Inspector  of  Mines,  The 
Vikings,  16,  Durdham  Park,  Bristol 

Is  SIR  CHARLES  MARK  PALMER,  Bart.,  37,  Curzon  Street, 
London,  W.  Transactions  sent  to  The  Mechanics'  Institute, 
Jarrow-upon-Tyne Feb.    12,  1889 


Aug. 
Dec. 

4, 
12, 

1888 
1896 

Feb. 
Dec. 

10, 
12, 

1883 
1896 

Nov. 

6, 

1875 

Dec. 

13, 

1852 

Nov. 

'24, 

1894 

June 

11, 

1898 

June 

11, 

1892 

June 

14, 

1902 

March  4, 

1876 

Aug. 

3, 

1872 

Nov. 

1, 

1879 

Dec. 

12, 

1896 

Dec. 

13, 

1902 

Aug. 

4, 

18S8 
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19*  JOSEPH  THOMAS  ROBSON,  H.M.  Inspector  of  Mines,  80, 
Walter  Road,  Swansea 

20MOHN  MARTINE  RONALDSON,  H.M.  Inspector  of  Mines.  44. 
Athole  Gardens,  Glasgow 

21  ARTHUR  HENRY  STOKES,  H.M.  Inspector  of  Mines.  Green- 
hill,  Derby 

22*Proe.  HENRY  STROUD,  Armstrong  College,  Newcastle-upon- 
Tyne  ... 

•2.',  IETHRO  JUSTIMAN  HARRIS  TEALL,  Director  of  the  Geo- 
logical Survey  of  the  United  Kingdom,  2S,  Jenny n  Street, 
London,  S.W. 

24* WILLIAM  WALKER,  H.M.  Inspector  of  Mines,  Doncaster     ... 

.'.VI'rof.  ROBERT  LUNAN  WEIGHTON,  Armstrong  College, 
Newcastle-upon-Tyne.  Tr<ni^i<-ti,,n-<.  etc.,  sent  to  2,  Park 
Villas,  Gosforth,  Newcastle-upon-Tyne 

MEMBERS   (M.I.M.E.). 

Marked  *  have  paid  life  composition. 

1  Abbott.    Henry   Arnold.    H.M.    Inspector   of    Mines,    1, 

Highbury,  West  Jesmond,  Newcastle-upon-Tyne 

2  AcDTT,    Sidney,     The    Barrett      Gold-mining     Company, 

Limited,  Kaapoehe  Hoop,  Transvaal 

3  Adair.  Hcbert,  Gillfoot,  Egremont,  S.O.,  Cumberland     ... 

4  Adams.  George   Francis,   Inspector  of  Mines  in  India,  6, 

Dacres  Lane,  Calcutta,  India 

5  Adams,  Henry  Eopper,  Takapuna,  Auckland,  New  Zealand 

6  Adams.    Ormsby    Gore,    School   of   Mines,    Thames,    New- 

Zealand 

7  Adams,  Phillip  Francis  Burnet,  Surveyor-General  for  the 

Orange  River  Colony.  Government  Office,  Bloemfontein, 

Orange  River  Colony,  South  Africa 
S  Adamson,    Thom  is,     Westwick     Villa,     Lady     Margaret's 

Road,  Southall,  Middlesex  ... 
(I  Ainsworth,    Herbert,    P.O.     Box     1553,    Johannesburg, 

Transvaal 

10  Ainsworth,    John     W.,    Bridgewater    Offices,     Walkden, 

Manchester 

11  Akerman.    Ernest,    Mo  i  Ranen,  Helgeland,  Norway 

12  Alger,    Charles    Ernest,    160,    Dock    Street,    Newport, 

Monmouthshire 

13  Allan.  John  Frederick,  ( !'"  de  Rio  Tinto,  Limited,  Calle  de  A 

Valenzuela  No.  4,  Madrid,  Spain 

14  Allan,  Philip,  1.  Marlborough  Gardens,  Stanwix,  Carlisle 

15  Allison,    J.    J.    C. ,    Woodland    Collieries,    Butterknowle,  A 

S.O.,  County  Durham 
1G  Andersen,  Carl,  Sandy,  Lincoln  County.  Nevada,  U.S.A. 

17  Anderson,  I '.  W..  Cleadon  Park,  Sunderland  

18  Anderson,  Robert  Hay,  Apartado  Postal,  stiti.  Mexico,D.F. 

19  Anderson,  Robert  Simpson,  Benwell  View,  Bentinck  Road, 

Newcastle-upon-Tyne  (Member  of  Co  ...         ...  A, 

20  Andrews,  Arthur,  20,  Carlyon  Street,  Sunderland 
21*Angwin,  Benjamin,  St.  Leonards,  Bassett  Road,  Camborne, 

Cornwall 

22  Appleby,  Harry  Walton,  c.'o  The  New  Kleinfontein  Com- 

pany, Limited,  P.O.,  Benoni,  Transvaal 

23  Appleby,  Willi  \m  Remsen,  Minnesota  School  of  Mines,  The 

University  of  Minnesota, Minneapolis.  Minnesota.  U.S.  A. 

24  Archer,  Thomas,   Mardale  Parade,   Gateshead -upon-Tyne 

25  Archer,  William,  Victoria  Garesfield,  Lintz  Green,  County 

Durham 

26  Armstrong,  George   Herbert   Archibald,  Castle  View, 

Chester -le-Street       ...         ...         


Date  of  Election. 
Aug.  4,  1888 
Aug.  4,  1SSS 
Aug.  4,  1888 
Nov.     5,  1892 


Aug.     3,  1901 
Oct.    14,  1905 


April    2,  1898 


Date  of  Election 
and  of  Transfer. 

Feb  13,  1904 

Dec.  10,  1904 
April  8,  1905 

Aug.  5.  1905 
April  10,  1897 

Dec.   9,  1905 


Oct. 

12, 

1901 

Feb. 

10, 

1S94 

Feb. 

14, 

1903 

Dec. 

14. 

1895 

Aug. 

5, 

1899 

Aug. 

1, 

1903 

.M 

.  Feb. 

10, 

1883 

M 

,  June 

s, 

18S9 

June  10, 

1905 

.M 

.  Feb 

13, 

1886 

M. 

June 

8, 

1S89 

Oct. 

s, 

1904 

Aug. 

21, 

1 852 

Aug. 

4, 

1S94 

S. 

June 

9, 

1883 

.It 

Aug. 

4, 

1S8S 

M. 

Aug. 

3, 

1889 

Aug. 

2, 

1902 

Nov. 

24, 

1894 

Oct. 

8, 

1898 

April  14, 

1849 

July 

2 

1  872 

A. 

Aug. 

6,' 

1S92 

\l. 

Aug. 

3, 

1S95 

April 

'.8, 

1905 
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27  Armstrong,   Hknkv,  Collingwood  Buildings,  Colling  wood  A. 

Street,  Newcastle-upon-Tyne        

28  Armstrong,    William,    Wingate,    S.O.,   County   Durham 

(Past-Prbsidbnt,  M ember  of  Council)    ... 

29  Ashmore,   George    Percy,   Calle   Andiencia,   13,   Caceres, 

Spain    ... 

30  Atherton,  Thomas    William    Ti'rnek,    Rosslyn,    Elmers  A. 

End  Road,  Anerley,  London,  S.  E. 

31  AThron,   Harold   Vivian,    Laburnum   Cottage,    Hindlej-, 

Wigan  ... 

32  Atkinson,    John    Boland,    H.M.    Inspector   of  Mines,    2, 

Devonshire  Terrace,  Xewcastle-upon-Tyne 
:::;  Atkinson,  R.  Hugh  M.  Boodle         

34  Attwood,  Alfred  Lionel,   Kemolinos,  por  Pedrola,  Pro- 

vincia  de  Zaragoza,  Spain    ... 
::.">  Aubrey,  Richard  Charles,  Belgrave,  Trent  Valley  Road, 
Lichfield 

36  Axtell,  Thomas,  5,  Sea  View,  Ryhope,  Sunderland 

37  Baxles,  Thomas,  Jesmond  Gardens,   Xewcastle-upon-Tyne 

35  Bain,  Harry  Foster,  Champaign,  Illinois,  U.S.A. 

39  Bain.  RICHARD  Donald.  H.M.  Inspector  of  Mines,  Durham 

(Vice-President,  Member  of  Council) 

40  Bainbridge,  Emerson,  4,  Whitehall  Court,  London,  S.W. 

41  Bainbridoe,  Emerson   Muschamp,  Ashbridge,   Sutton-in- 

Ashfield,  Nottingham  ...         ...  ... 

42  Baldwin,    Ivo    William,    Oakleigh,    Ruardean,    Mitchel- 

dean,  S.O.,  Gloucestershire 

43  Barber,    George  Marriott,  c'o  Jardine,   Matheson   and 

Company,  Kobe,  Japan 

44  Barnard,  Robert,  Bhalgora,  Jharia  P.O.,   E.I.   Railway, 

Bengal,  India  ... 

45  Barrass,  Matthew,  Wheatley  Hill  Colliery  Office,  Thorn- 

ley,  S.O.,  County  Durham  

46  Barrett,  Charles  Rollo,  Whitehill  Hall,  Chester-le-Street 


Date  of  Election 
ami  of  Transfer. 

M.  April  14,  18S3 

M.  June    8,  1SS9 

S.  April  7,  1S67 

M.  Aug     6,  1870 


Feb. 
M.  June 
M.  Dec. 

13, 
11, 
10, 

1897 
1898 
1 898 

Feb. 

13, 

1904 

Oct. 
Apri 

11, 
10, 

1902 
1S97 

Aug. 

5, 

1905 

Feb. 
Oct. 

5, 
8, 

1870 

1904 

Oct.      7,  185S 

Dec.    10,  1898 

S.   March  1,  1873 

M.  Aug.     5,  1876 


A. 


47  Barrow,    William,   Seaton  Burn   Colliery,   Dudley,  S.O. , 

Northumberland 
4S*Baktholomew,    Charles   William,   Blakesley    Hall,    near 

Towcester,  Northants  ...         ...         ...         

49  Barton,  Henry,  Central  Bank  Chambers,  Leeds 

50  Bates,    Matthew     John,    Highbury,     Stocksfield,    S.O., 

Northumberland 

51  Bates,   Sidney,    The   Grange,   Prudhoe,    Ovingham,    S.O., 

Northumberland 

52  Bates,  Thomas  L.,  Station  Street,  Waratah,  New  South 

Wales,  Australia        

53  BATESON,    Walter  Remington,   c/o   Penny    and   Duncan, 

Huanuni,  Oruro,  Bolivia,  South  America 

54  Batey,  John,  St.  Edmunds,  Coleford,  Bath 

55  Batey,    John    Wright,    Elmfield,    Wylam,     S.O. ,    North- 

umberland 

56  Bawden,  James  Barnet,  c/o  The  Indian  Glenrock  ( Wynaad) 

Company,  Limited,  "Glenrock,"  Glenrock  Mine,  Pun- 
dalur,  Nilgirio,  India 

57  Bawden,  William,  Pillar  House,  Keswick 

58  Bayldon,  Daniel  Henry,  Broad  Street  House,  London,  E.C. 

59  Bayi.iss,  Ernest  John,  No.  12,  Castello,  Madrid,  Spain  ... 

60  Beard,     James    Thom,     640,     Clay     Avenue,     Scranton, 

Pennsylvania,  U.S.A.  ...         


S. 

Dec. 

3", 

1863 

M. 

Aug. 

1, 

1S68 

Feb. 

8, 

1902 

Feb. 

10, 

1900 

April  28, 

1900 

Dec. 

11, 

1S97 

S. 

Feb. 

9, 

1884 

A 

Aug. 

1, 

1891 

M 

Dec. 

8, 

1900 

S. 

Nov. 

7, 

1874 

M. 

Aug. 

7, 

1880 

M. 

Dec. 

H, 

18S6 

Feb. 

8, 

1902 

Dec. 

4, 

1875 

Oct. 

13, 

1900 

Feb.  11,  1905 

A.  Feb.  8,  1890 
M.  June    8, 1895 

Feb.  12,  1S98 

Feb.  11,  1905 

Dec.  5,  1868 

Feb  9,  1901 


Dec.  11,  1S97 
Feb.  10,  1906 
Feb.  8,  1890 
April  13,  1901 

Feb.    14,  1903 
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61  Bell,  Joseph  Fenwick,   Orchard  House,  North   Biddick, 

Washington,  S.O.,  County  Durham  ...  April  12,  1902 

62  Bell,  Reginald,  The  Equitable  Coal  Company,   Limited, 

Barakar,  E.I.R.,  Bengal,  India      ...         ...         ...         ...  Dec.    13 

63  Bell,  Walter,  c  o  Pyman,  Bell  and  Company,  Hull  ...        S.Oct.      8 

M.  Feb.    10 
6-4  Bell,  William  Ralph,  Wearmouth  Colliery,  Sunderland  A.  Oct.    13 


M.  Dec.   12 

65  Bennett,  Alfred  Henry,  Bedminster,  Easton,  Kingswood 

and    Parkfield    Collieries,    Limited,    Easton    Colliery,  A.M.  April  10 
Bristol M.June     8 

66  Bennett,  Henry,  Rio  Tinto  Mines,  Huelva,  Spain Dec.     9 

67  Benson,  Thomas  Walter,  24.  Grey  Street,  Newcastle-upon- 

Tyne  (Past-President,  Member  of  Council)       ...         ...  Aug.    2 

6S  Berkley,  Cuthbert,  Highrield  House,  Durham       Aug.  21 

69  Berkley,    Frederick,    Hamsterley    Colliery,    Ebchester,  A.M.  Dec.      9 

S.O.,  County  Durham  M.June     8 

70  Berkley,    Richard    William,     Marley    Hill,     Swalwell,        S.  Feb.   14 

S.O.,  County  Durham  (Member  of  Council)         ...        ...A.M.Aug.     7 

M.  June    8 

71  Bertram,  Charles,  4,  St.  Nicholas'  Buildings,  Newcastle- 

upon-Tvne        Oct.  14 

72  Bigg-Wither,  Harris,  The  Mount,  Gathurst,  Wigan         ...  Jan.    19 

73  Bigge,  Denys  Leighton  Selby,  27,    Mosley  Street,  New- 

castle-upon-Tyne                 ...         ...  June  10 

74  Bigland,    Hubert   Hallam,    The    Stones,    Whitley   Bay, 

S.O.,  Northumberland  ...         ...  Dec.    14 

75  Bigland,  John,  Henknowle,  Bishop  Auckland         ...         ...  June     3 

76  Binks,   John   Charles,  Desford  Coal  Company,  Limited, 

Bagworth,  Leicester  ...         ...         ...         ...         ...         ...  April  28 

77  Blackburn,    William    Stevenson,    Astley,    Woodlesford, 

Leeds Dec.    10 

7S  Blackett,    William    Cuthbert,  Acorn    Close,    Sacriston,        S.  Nov.    4 

Durham  A.M.Aug.     1 

M.  June     8 

79  Blaiklock,  Thomas  Henderson,  Manor  House,  Ferry  Hill 

Village,  Ferry  Hill April  13 

80  Bonniwell,    Percival     Ormond,    Cardeeth,     32,    Rylett 

Crescent,  Ravenscourt  Park,  London,  W.  ...         ...  Dec.    12 

81  Borlase,  William  Henry,  Greenside  Lodge,  Glenridding, 

Penrith  ...         ...         ...         ...  ...         ..  ...  Aug. 

82  Bowman,    Francis,    Ouston    Colliery    Office,     Chester-le-       A.  June 

Street M.  Feb.   13 

S3*Bracken,    Thomas   Wilson,  40,   Grey   Street,  Newcastle- 
upon-Tyne       ...  Oct.    14 

84  Bradford,  George,  Milbanke,  Darlington    ...         ...         ...  Oct.    11 

85  Braidford,     William,    Jun. ,    South  Garesfield  Colliery, 

Lintz  Green,  County  Durham         ...         ...         ...         ...  June  14 

86  Bramwell,  Hugh,  Great  Western  Colliery,  near  Pontypridd,        S.Oct.      4 

Glamorgan       A.M.Aug.     6 

M.  Aug.     3 

87  Braschi,    Victor   Manuel,    Cadena    No.     2,    Apartado,  A.M.  Feb.   12 

830,  City  of  Mexico,  Mexico  ...         ...       M.Aug.     6 

88  Breakell,   John  E.,  17,   Broughton  Road,  West  Ealing, 

London,  W April  25 

89*Brinell,  Johan  AUGUST,  Jernkontoret,  Stockholm,  Sweden  June    9 

90  Britten,  Thomas  Johnson,  P.O.   Box  494,  Johannesburg, 

Transvaal         ...         ...         ...         ...         ...         ...         ...  June  21 

91  Broad,  Wallace,  c,o  Shanghai  Club,  Shanghai,  China      ...  April  28 

92  Bromly,  Alfred  Hammond,  Tasco,  Guerrero,  Mexico      ...  Nov.  24 

93  Broome,  George  Herbert,  Westport,  New  Zealand         ...  Oct. 
94*Brofgh,  Bennett   Hooper,   28,  Victoria  Street,  London,  A.M.  Dec.    10 


1902 
1889 
1894 
1S94 
1903 
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95  Brough,  Thomas,  New  Seaham  Colliery,  Sunderland 


A 


96  Brown,  Douglas  Phii.ii-,  The  Old  House,  Sowerby,  Thixsk 

97  Brown.  Jethro  Longrtdge,  Tudhoe  Colliery,  Spennymoor 

98  Brown,    Martin  Walton,   LO,  Lambton  Road,  Newcastle- 

upon-Tyne  (Secretary,  Member  of  Council) 

99  Brown,   Richard  Henrv,  32,  Kent  Street,  Halifax,  Nova 

Scotia    ... 

100  Brown,  Robert  OUGHTON,    Flswiek  Collieries,  Newcastle- 

upon-Tyne 

101  Brown.     Thomas    Forster,     Springfort,     Stoke     Bishop, 

Bristol  ...         

102  Brown,  W.   Forster,  Cefn  Coed,  Malpas,  Newport,  Mon- 

mouthshire 

103  Browne,  Robert  John,  Jharia,  E.I.  R.,  Bengal,  India 

104  Bruce,  John,  Port  Mulgrave,  Hinderwell,  S.O.,  Yorkshire 


105  Bryhah,  William,  Bank  House,  Wigan 

106  Buckle,     Christopher     Ernest,     45,    Worthing     Road, 

Southsea 

107  Bull,  Henry  Matthews,  Bengal  Coal  Company,  Limited, 

Rayhara,  E.  I.  Railway.  Palaman  District,  India 
10S  Bulman,  Edward  Hem-ley.  The  North  Randfontein  Gold- 
mining  Company,  Randfontein,  Transvaal 

109  Bulman,    Harrison    Francis,    Leazes    Hall,    Burnopfield, 

S.O.,  County  Durham  *     A, 

110  Bunning,    Charles   Ziethen,    c/o    The    British    Consular 

Agent,  Pandemia,  Constantinople,  Turkey         ...         ...  A 

lll*BrRLS,    Herbert    Thomas,    11,    Foulis    Terrace,    Onslow 

Gardens,  London,  S.W. 
112*Bukn,    Frank   Hawthorn,    Pattishall   House,    Towcester, 

Northants.       ...         ...         ...         ...         

113  Burne,  Cecil  Alfred,  Ranelagh  Cottage,  High  Wycombe 

114  Burnett,  Cuthbert,  Grange  Iron  Works,  Durham 
115*Burns,  David,  Vallum  View,  Burgh  Road,  Carlisle 

116  Burton,  Keorge  Augustus,  Liverton  Grange,  Loftus,  S.O., 

Yorkshire 

117  Burton,     Joseph     James,     Rosecroft,     Nunthorpe,     S.O., 

Yorkshire 

118  Butt,  Thomas  Philip  Edward,  Randfontein  Estates,  Rand- 

fontein, Transvaal     ... 

119  Butters,  Charles,  220,  Crocker  Building,    San  Francisco, 

California,  U.S.A 

120  Campbell,    Henry     Hunter,     444,     Produce     Exchange, 

Manchester 

121  Carey,     Gaspard    Robert    de     Mussenden,     Khartoum, 

Sudan,  Egypt 

122  Carey,  Joseph  MacLeod,  H.M.  Inspector  of  Mines,  Thorn- 

lea,  Liberton,  Edinburgh     ... 

123  Carnegie,    Alfred    Quintin,    31,    Manor    House    Road, 

Newcastle-upon-Tyne 

124  Carnes,     Charles     Spearman,     Howlish     Hall,      Bishop 

Auckland 

125  Carroll,  James,  Charters  Towers,  Queensland,  Australia 

126  Carroll,  Miles  T. ,  Tananarive,  Madagascar  


Date  of  Election 

ami  nf  Transfer. 

s. 

Feb. 

1, 

1873 

M. 

Aug. 

2 

1879 

M. 

June 

s, 

1 889 

June 

11, 

1898 

Aug. 

3, 

1901 

S. 

Oct. 

7. 

1871 

M. 

Au-. 

3, 

1S7S 

Feb. 

9, 

1901 

S. 

Oct. 

8, 

1S92 

A 

•  Aug. 

3, 

1895 

M 

.  Oct. 

12, 

1901 

Aug. 

1, 

1S61 

S. 

Aug. 

6, 

1S87 

M. 

Aug. 

5, 

1893 

Feb. 

10, 

1906 

S. 

Feb. 

1  1. 

1874 

,M. 

Aug. 

7, 

1880 

M. 

June 

8, 

1SS9 

Dec. 

8, 

1900 

Feb. 

10, 

1900 

April 

9, 

1904 

Feb. 

13, 

1892 

S. 

May 

2, 

1874 

M. 

Aug. 

6, 

1S81 

M. 

June 

8, 

1889 

S. 

Dec. 

6, 

1S73 

\I. 

Aug. 

5, 

1882 

M. 

Oct. 

8, 

1SS7 

Feb. 

9, 

1889 

S. 

Feb. 

9, 

18S9 

A. 

Aug. 

4, 

1S94 

M. 

Aug. 

3, 

1895 

S. 

Aug. 

4, 

1894 

M. 

Aug. 

3, 

1901 

June 

s, 

1S95 

May 

5, 

1S77 

Dec. 

9, 

1905 

April  12, 

1902 

Dec. 

11, 

1897 

Feb. 

10, 

1894 

Jan. 

19, 

1895 

Oct. 

12, 

1901 

April 

4, 

1903 

Oct. 

11, 

1902 

Aug. 

1, 

1S91 

Dec. 

10. 

1898 

Feb. 

10, 

1906 
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127  Casebourne,  Samuel  Ward  Jackson,  9,  Meldon  Terrace, 

Heaton,  Newcastle-upon-Tyne       ...  Dec.    10,  1904 

128  Casson,  William  Walter,  St.  Bees,  S.O.,  Cumberland    ...  Aug.    5,  1905 

129  Chambers,    Arthur    Leo,     c/o    The    Messina    Transvaal 

Development   Company,   Grenfell   Camp,    Pietersburg, 

Transvaal         Feb.     8,  1902 

130  Chambers,      J.      S.,     5,     Jorkovskaja,     St.      Petersburg, 

Russia Oct.    10,  1896 

131  Chambers,  R.  E.,  The  Nova  Scotia  Steel  Company,  Limited, 

Bell  Island,  Newfoundland  ...         ...         June    9,  1900 

132  Channing,    J.    Parke,    11,    Broadway,   New   York    City, 

U.S.A April  25,  1S96 

133*Chappel,    Walter    Richard    Haighton,    Ipok,     Perak, 

Federated  Malay  States        ...  Feb.    14,1903 

134  Charleton.  Arthur  George,  5,  Avonmore  Road,  Kensing- 

ton, London,  W Aug.     6,  1892 

135  Charlton,  William,  Guisborough,  Yorkshire          ...  Feb.    12,  1898 

136  Charlton,  William,  10,  Tynedale  Terrace,  Hexham         ...  April    8,  1893 

137  Charlton,  William  John,  Ashington  Colliery,  Morpeth, 

Northumberland         April  25,  1896 

138  Cheesman,    Edward    Taylor.  Claravale    Colliery,    Ryton,       A.  Aug.     2,  1890 

SO. ,  County  Durham  M.Aug.     6,1892 

139  Cheesman,  Herbert.  Hartlepool  Aug.     6,  1892 

140  Cheesman,  Isaac  Taylor,  Throckley  Colliery,  Newburn, 

S.O.,  Northumberland  Feb.      1,  1873 

141  Cheesman,     Nicholas,     Blucher     Pit,     Newburn,     S.O., 

Northumberland        Dec.     8,  1900 

142  Chester,  Edward  Descou,   20,  Copthall  Avenue,  London, 

E.C Aug.     3,  1901 

143  Chicken,  Bourn  Russell,  42,  Sunbury  Avenue,  Jesmond, 

Newcastle-upon-Tyne  Dec.    12,  1903 

144  Childe,  Henry  Slade,  59,  Westgate,  Wakefield     A.M.  Feb.    12,  1887 

M.  Aug.     3,  1889 

145  Clauhorn,    Clarence     R.,     Northwestern    Improvement 

Company,     Headquarters     Building,    Tacoma,     Wash- 
ington, U.S.A.           Aug.     5,  1899 

146  Clark,  Henry,  Inglenook,  Norton,  Stoekton-upon-Tees  ...  April   8,  1899 

147  Clark,  Robert,  Rothalie,  Fife  Road,  Darlington    Feb.    15,1896 

148  Clark.    Robert   Blenkbjsop,  Springwell   Colliery.   Gates-  S.  May     3,  1873 

head-upon-Tyne         ...         ...          ...         ...         ...         ...  M.  Aug.     4,  1S77 

149  Clark,  William,  Cranbury  Lodge,  Park  Lane,  Wigan      ...  Dec.    10,  1898 

150  Clark,  William  Henry    '       April  28,  1900 

151  Claudet,    Arthur   Crozier,    6    and   7,    Coleman    Street, 

London,  E.C.  Aug.    3,  1895 

152  Clifford,  William,  Jeanette,  Pennsylvania,  U.S.A.         ...  Feb.     9,  1S95 

153  Clough.  James.  Bomarsund  House,  Bomarsund,  Bedlington,        S.April    5,  1873 

S.O.,  Northumberland  A.M.Aug.     3,1878 

M.  June    8,  1889 

154  Cochrane.  Brodie,  Low  Gosforth  House,  Newcastle-upon- 

Tyne      Dec.     6,  1866 

155  Colley,  John,  Indwe  Railway,  Collieries  and  Land  Com- 

pany, Limited,  P.O.  Box  4,  Indwe,  Cape  Colony,  South 

Africa ...  Feb.     9,  1901 

156*Collins,  Hugh  Brown,  Auchinbothie  Estate  Office,  Kil- 

macolm,  S.O.,  Renfrewshire  ...         ...  April  14,  1894 

157  Collins,  Victor  Buyers,  Lewis  Street,  Islington,  via  New- 

castle, New  South  Wales,  Australia         June  11,  1904 

158  Colquhoun,  T.  Grant,  The  Durban  Navigation  Collieries, 

Limited,  Dannhauser,  Natal,  South  Africa         ...         ...  Dec.    14,  1S98 

159  Commans,  Robert  Edden,  6,  Queen  Street  Place,  London, 

E.C Nov.  24,  1S94 

160  Comstock,  Charles  Worthingtun,  Boston  Building,  Den- 

ver, Colorado,  U.S.A.  ...  June  10,  1905 
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161  Comstock,   Theo.    B.,   Prescott    Development    Syndicate, 

Limited,  535,  Stimson  Block,  Los  Angeles,  California, 
U.S. A " 

162  Cook,    Joseph     Washington    Iron    Works,     Washington, 

S.O.,  County  Durham 
lt>3  Cook,  Joseph,  Jim.,  Washington  Iron  Works,  Washington, 
S.O.,  County  Durham 

164  Cook.  James  Falshaw,  Washington  Iron  Works,  Washing- 

ton, S.O.,  County  Durham  ...         ...        ...         

165  Cook,  Johv  Watson,  Winchester  Hall,  Bishop  Auckland... 

166  COOKE,     HENRY    MOORE    Annesley,    The   Ooregum    Gold- 

mining  Company  of  India,  Limited,  Oorgaum,  Province 
of  Mysore,  India 

167  Corbett,   Vincent,   Blackett  Collieiw,  Halt  whistle,  S.O. , 

Northumberland 

168  Corbett,  Vincent  Charles    Stuart   Wortlev,    Chilton 

Moor,  Fence  Houses  ... 

169  Corlett,  G-eorge  Stephen,  Wigau      

170  Corning,    Christopher    Robert,   36,    Wall    Street,   New 

York  City,  U.S. A 

171  Coste,    Eugene,  34,   Madison  Avenue,   Toronto,   Ontario, 

Canada... 

172  Coulson,    Frank,    Sherburn,    Durham     (Vice-President, 

Member  of  Council)   ... 

173  Coclthard.  Francis,  The  Result,  Whitehaven 

174  Couves,  Harry  Augustus,!  16,Shortridge  Terrace,  Jesmond, 

Newcastle-upon-Tyne 

175  Cowper-Coles,    Sherard    Osborn,    Grosvenor    Mansions, 

Victoria  Street,  Westminster,  London,  S.W.    ... 

176  Cox.  John  H.,  10,  St.  George's  Square,  Sunderland  ... 

177  Craster,   Walter  Spencer,  P.O.  Box  216,  Kopje,  Salis- 

bury, Rhodesia,  South  Africa 

178  Craven,  Robert  Henry,  The  Libiola  Copper-mining  Com- 

pany, Limited,  Sestri  Levante,  Italy 

179  Crawford,  James  Mill,  Fairlawn,  Leasingthorne,  Bishop 

Auckland 

180  Crofton,    Charles,  17,  Albany     Gardens,   Whitley   Bay, 

S.O.,  Northumberland 

181  Crone,  Charles  Herbert,  Croft  View,  Killingworth,  New- 

castle-upon-Tyne 

182  Crookston,  Andrew  White,  188,  St.  Vincent  Street,  Glas- 

gow        

183  Crosby,    Arthur,    Douglas    Colliery,   Limited,  Balmoral,  A 

Transvaal 

184  Cross,  William  Haslam,  77,  King  Street,  Manchester     ... 

185  Croudace,  Thomas,  Lambton  Lodge,  Lambton,  Newcastle, 

New  South  Wales,  Australia 

186  Cruz  y  Diaz,  Emiliano  de  la,  Malasana,  3,  Madrid,  Spain 

187  Currie,    Walter,    P.O.    Box    220,    Bulawayo,    Rhodesia, 

South  Africa    ... 

188  Curry,  Michael,  Comsay  Colliery,  Durham  

189  Cutten,  William   Henry,  Billiter  Square  Buildings.  Lon- 

don, E.C 


Date  of  Election 
and  of  Transfer. 


Feb.  13,  1S97 

May  8,  1869 

Oct.  9,  1897 

Feb.  12,  1S9S 

Oct.  14,  1893 


Dec.  12,  1896 
A.  June  11,  1898 
M.  Feb.  13,  1904 

Sept  3,  1870 
Dec.  12,  1891 

June  14,  1902 

June  9,  1900 

S.  Aug.  1,  186S 

M.  Aug.  2,  1873 

June  S,  1889 

Feb.  10,  1906 

Dec.   9,  1899 
Feb.   6,  1875 

Dec.   8,  1900 

Feb.  11,  1905 

Feb.  14,  1903 

Oct.  11,  1902 

Oct.  14.  1899 

Dec.  14,  1S95 
M.  Aug.  7,  1897 
M.  April  12,  1902 

Feb.  8,  1902 

Nov.     6,  1862 
June  14,  1902 

April  25.  1896 
Aug.    6,  1898 

Aug.    5,  1899 


190  Daggar   Henry   James,    The    Associated    Gold-mines    of 

Western  Australia,  Limited,  Kalgoorlie,  Western  Aus- 
tralia    ...         Oct.    12,  1901 

191  Daglish,  John.   Rothley  Crag,  Cambo,  S.O.,  Northumber- 

land ;  and  Branksome  Court,  Branksome  Park,  Bourne- 

moutli  (Past  -President,  Member  of  Council)     Aug.  21,  1852 

192  Daclish,   William   Charlton,    Littleburn   Colliery,    near 

Durham  Dec.    12,  1896 

193  I). \ki;ks  William   Hoijson,  Tudhoe  Colliery,    Spennymoor  A.M.  Oct.    14,1882 

M.  Aug.    3,  1889 
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194  Dan,    Takuma,   Mitsui    Mining   Company,    1,   Suruga-cho, 

Nihonbashi-ku,  Tokyo.  Japan 

195  Daniel,  Peter  Francis,  Greymouth,  New  Zealand 

196  Danks.  Andrew,  Glendale,  Normandien,  Post  Newcastle, 

Natal,  South  Africa  ... 

197  Darby,  John*  Henry,  Pen  y  Garth,  Brymbo,  Wrexham     ... 

198  DARLING,  Fenwick,  Eldon  Colliery.  Eldon,  Bishop  Auckland 

199  Darlington,   James,   Black    Park  Colliery.  Ruabon,  North 

Wales    ... 

200  Davey,  George,  34,  Carlton  Vale,  Maida  Vale,  London,  W. 

201  Davies,  David,  Cowell  House,  Llanelly,  South  Wales 

202  Davies,  William  Stephen,  The  Poplars,  Mountain  Ash    .. 

203  Davis,  Charles  Henry,  99,  Cedar  Street,  New  York  Citv, 

U.S. A ' ... 

204  Davis.  Kenneth,  Bebside  Colliery,  Bebside,  S.O.,  Northum- 

berland 

205  Daw,     Albert     William,     11,    Queen     Victoria     Street, 

London,  E.G.    .. 

206  Daw,    John",    Jim.,    Walreddon     Manor,  Tavistock,  Devon 

207  Dean,    Harry,    Kenilworth    Road.    Monkseaton,    Whitley 

Bay,  S.O.,  Northumberland 

208  Dean,  John,  The  Wigan  Coal  and  Iron  Company,  Limited, 

Wigan    ..         ...         ...         

209  Dees,  James  Gibson,  Floraville,  Whitehaven 

210  Denny,  George  A.,  564,  Salisbury  House,  London,  EC.   ... 

211  Dickinson,  Arthur,  Warham  Road.  South  Croydon.  Surrey 

212  DlETZSCH,   Ferdinand,   652-655,   Salisbury  House,   London 

Wall,  London,  E.C.  ...         ...         ...         

213*Dingwall,   William  Burliston-Abigail,  Apartado,  113, 
Matehuala,  San  Luis  Potosi,  Mexico 

214  Ditmas,     Francis     Ivan     Leslie,     Chindwara,     Central 

Provinces,  India 

215  Dives,    Robert,    Industries    Office,    Saccharine    Buildings, 

Railway  Street,  Durban,  Natal,  South  Africa  ... 

216  Dixon,  Arthur  Edwin,  Hampsons  Collieries,  Waschbank, 

Natal,  South  Africa  ...  .         ...         ...  

217  Dixon.    David    Watson,    Lumpsey   Mines,   Brotton,  S.O., 

Yorkshire 

218  Dixon,    Jonathan,    Westport    Coal     Company,    Limited, 

Denniston,  New  Zealand 

219  Dixon,  Joseph  Armstrong,  Shilbottle  Collier}7,  Lesbury, 

S.O. ,  Northumberland 
220*Dixon,  James  Stedman,  Fairleigh,  Bothwell,  Glasgow 

221  Dixon.    Robert,     Sankey    Wire     Mills     and     Ropeworks, 

Warrington 

222  Dixon,  William,  Cleator,  S.O. ,  Cumberland 

223  Dobb,    Thomas  Gilbert,   Brick  House,  Westleigh,  Leigh. 

Lancashire 

224  Dobbs,  Joseph,  Jarrow  Golliery,  Castlecomer,  S.O.,  County 

Kilkenny 

225  Dodd.   Benjamin,   Bearpark  Colliery.  Durham  {Member  of 

Con  i- 

226  Dodd.  Michael,  Rand  Club,  Johannesburg,  Transvaal 


XXV 


Date  of  Election 
and  of  Transfer. 


April  14,  1S94 
April    S,  1893 

Aug.  3,  1901 
Feb.  9,  1895 
Nov.  6,  1875 
Nov.  7.  1874 
Aug.  4,  1877 
June  10,  1893 
Dec.  9,  1S99 
Feb.    14,  1903 


Oct.    13, 

April  13, 

June  12, 
Dec.    14, 


1900 

1889 

1897 
1895 


June  10.  1905 


Feb.  13, 
Oct.  13, 
Dec.  S, 
April  14, 


1904 
18S3 
1S94 
1894 


Aug.    5,  1899 


Aug.  4, 
June  11, 
June  14. 


1900 
1898 
1902 


227  Doise,  Sostiienes,  Chaton  (Seine-et-Oise),  France   ... 

228  Donald,  William  K..  Rhodesia  Broken  Hill,  North  Rhodesia, 

South  Africa     ... 
229*Donkin,    W.,    Mines  Department,   Macequece,   Portuguese 

East  Africa  ...         ...         ...         ...  .-■         ...  A. 

230  Dormand,  Ralph  Brown,  Cambois  House,  Cambois,  Blyth 

231  Douglas,  Arthur  Stanley,  The  Garth,  Darlington 


Feb.  8,  1902 

Dec.  12,  1903 

Nov.  2,  1872 

Oct.  13,  1894 

Dec.  14,  1901 
Aug.    3,  1878 

June  5,  1875 
April  10,  1897 

Dec.     8,  1894 

April  14,  1S94 
May  3,  1S66 
Aug.  1,  1868 
Dec.  4.  1875 
Aug.  7.  1880 
June  8,  1889 
June  14,  1902 

Oct.  14,  1905 
Sept.  2,  1876 
Aug.  1,  1S85 
June  8,  1889 
Dec.  9,  1893 
Aug.  3,  1901 
Feb.  13,  1904 
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Date  of  Election 
anil  of  Transfer. 

232* Douglas.  Charles    Prattman,   Thornbeck    Hill,    Carmel 

Road.  Darlington        .March  0,  1869 

233  Douglas,     James,    99,    John    Street,    New    York     City, 

U.S.A. Oct.    14,  1899 

234  Douglas,  Matthew  Beckels,  [Jsworth  Colliery,  Washing-  A.M.  Aug.    2,  1879 

ton.  S.O..  County  Durham M.Aug.     3,  18S9 

235  Douglas,  Thomas.  The  Garth,  Darlington  (Past-President, 

Member  of  Council) Aug.  21,  1852 

236  Doyle,    Patrick.    Indian    Engineering,     6,    Mission    Row, 

Calcutta.  India,      'fran-vic/ions  sent  to  co  F.  E.  Robert- 
son,   8,    Great   George   Street,    Westminster,    London,  A.M.  March  1,  1879 

S.W M.  Aug.     3,  1889 

2:17  Deafer,  William,  Silksworth  Colliery,  Sunderland  ...       A.  Dec.    14,  1889 

M.  Dec.    12,  1903 

238  Eastlake,   Arthur     William.   Grosmont,   Palace    Road, 

Streat ham  Hill,  London,  S.W June  11,  1892 

239  EdEj    Henry   Edward,    10,    Violet    Bank,   Nether   Edge, 

Sheffield  July  14,  1S96 

240  Eden,  Charles  Hamilton,  Glyn  Ddervven,  Blackpill,  S.O., 

Glamorgan        ..         ...         ...         ...  ...         .  .         ...  June  14,  1890 

241  Edwards,  Edward,  Maindy  Pit,  Ocean  Coal  Company,  Ton 

Pentre,  South  Wales  Feb.      9,1895 

242  Edwards,  Herbert  Francis,  104,  Stanwell  Road,  Penarth  Oct.    12,  1901 

243  Eliet,    Francis    Constant    Andre    Benoni     Elik    du, 

Compagnie   Lyonnaise   de    Madagascar,    a   Ambositra, 

Madagascar     ...         ...         ...         ...         ...         ...         ...  Aug.    3,  1901 

244*Elsdon,  Robert  William  Barrow      April  13,  1901 

2*5  Eltringham,     George,     Eltringham    Colliery,     Prudhoe,  A.  Dec.     8,  1894 

Ovingham,  S.O.,  Northumberland             M.  Aug.    2,  1902 

246  Elwen,     Thomas    Lee,     Brandon    Colliery,    S.O.,    County 

Durham  Oct.    13,  1888 

247  Embletox.  Henry  Cawood,  Central  Bank  Chambers,  Leeds  April  14,  1S94 

248  Engel,  Konrad  Ernst  Richard,  Friedrichstrasse,  2,  Essen 

Ruhr,  Germany  April28,  1900 

249  English,  John,    Broomfield,    Chopwell,   Ebchester,   S.O. , 

County  Durham  Dec.      9,1899 

250  Epton,   William  Martin,  Langworth,  Lincoln      Oct.    12.  1895 

251  Esmarch,  Cecil  August,  13,  Westgate  Road,  Newcastle- 

upon-Tyne       April    9,  1904 

252  Esuman-Gwira,  John  Buckman,  Cape  Coast  Castle,  West 

Africa April   2,  1898 

253  Ethertngton,    John,   39a,   King  William    Street,   London 

Bridge,  London,  E.C Dec.     9,  1893 

254  Evans,   George  Henry,  Breckenridge,  Colorado,  U.S.A.  ; 

and  Bohemian  Club,  San  Francisco.  California,   U.S.A.         '    June    9,  1900 

255  Evans,  Lewis,  New  Modderfontein  Gold-mining  Company, 

Limited,  Mine  Office,  Benoni,  Transvaal Oct.    14,1893 

256  Everard,  John  Breedon,  6,  Millstone  Lane,  Leicester  March  6,  1869 

257  Fairlet,  James,  Craghead  and  Holmside  Colliery,  Chester- A.M.  Aug.     7,  1880 

le-Street  M.  Aug.    3,  1889 

258  Fangen,  Stener  August,  Kroken  No.  7,  Bergen,  Norway  April    9,  1904 

259  Favell.  John    Milnes,  Sudan  Survey  Department,   Khar- 

toum, Sudan,  Egypt  ...  ...  ..         ...         ...  Aug.    5,  1905 

260  Fawcett,  Edward    Stoker,  Battle    Hill   House,   Walker,       A.  June  11,  1892 

Newcastle-upon-Tyne  ...         ...  ...         ...       M.  Aug.     6,  1904 

261  Fellows,    Alfred,    The  Bede  Metal  and  Chemical  Com- 

pany, Limited,  Hebburn,  S.O.,  County  Durham  ...  June  13,  1896 

262  Felton,  John  Robinson,  WTest  Stanley  Colliery,  Stanley,        S.  June    8,  1901 

S.O.,  County  Durham  M.  June  10,  1905 

263*Fenwick,   Barnabas,  37,  Osborne  Road,  Newcastle-upon- 
Tyne     Aug.    2,  1866 
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•264  Fergie,  Chart.es,  P.O.  Box  64,  Sydney,  Nova  Scotia         ...  Dec.     9,  1893 

265  Ferguson,     Cornelius,    Walbottle    Colliery,    Scotswood, 

S.O.,  Northumberland          Feb.  12,  1898 

266  Ferguson,     David,     140,     Hyndland     Drive,    Kelvinside,  A.M.  Dec.     8,1883 

Glasgow            M.  Aug.    3,  1S89 

267  Ferguson,  James,  P.O.  Box  98,  Johannesburg,    Transvaal  Dec.    12,  1896 
26S  Fernau,  John  James  Constant,  Frank,  Alberta,  Canada  Dec.    10,  1898 

269  Field,  Edwin  Richard,  Daylesford,  Victoria,  Australia  ...  April  28,  1900 

270  Fieczet,  Eugene,  4,  rue  Saint  Blaise,  Bagneres  de  Bigorre, 

Hautes  Pyrenees,  France      Dec.  14,1901 

271  Figari,  Alberto,  Apartado,  405,  Lima,  Peru           April  25,  1896 

272  Fisher,     Edward     Robert,     Blaiiia     Lodge,     Llandebie,  A. M.  Aug.     2,1884 

S.O.,  Carmarthenshire          M.Aug.     3,1889 

273  Fisher,    Gathorne    John,    Club    Chambers,    Pontypool, 

Monmouthshire          April   9,  1904 

274  Fisher,  Henry  Herbert,  Calle  Once  de  Setiembre,  1912, 

Belgrano,  near  Buenos  Aires,  Argentine  Republic        ...  Oct.      8,1904 

275  Fleming,   Henry  Stuart.   1,  Broadway,  New  York  City, 

U.S. A June  10,1905 

276  Fletcher,  Harold,  Rand  Club,  Johannesburg,  Transvaal  ..  Feb.    13,1904 

277  Fletcher.  James,  Granity,  via  Westport,  New  Zealand    ...  Oct.     14,  1905 

278  Fletcher.  Lancelot  Holstock.  Allerdale  Coal  Company,  A.M.  April  14,  188S 

Limited,  Colliery  Office,  Workington       M.  June     8,  1S89 

279*Fletcher,  Walter,  The  Hollins,  Bolton,  Lancashire        ...  Dec.    14,  1895 

280  Flint,  John,  Radcliffe  House,  Ackliugton,  S.O.,  Northum- 

berland   Jan.    19,  1895 

281  Ford,    Mark,  Washington  Colliery,  Washington  Station, 

S.O.,  County  Durham           Aug.     3,  1895 

282  Ford,  Stanley   Horace,    P.O.    Box  2056,    Johannesburg, 

Transvaal         June  10,  1893 

283  Forrest,  John  Charles.  Holly  Bank   Colliery,  Essington, 

Wolverhampton          April  12,  1884 

284  Forster,   Alfred  Llewellyn,  5,  Haldane  Terrace,  New- 

castle-upon-Tyne          June    8,  1901 

285  Forster,    John    Henry     Bacon,    Cramlington     Colliery,  S.  Nov.  24,  1894 

Cranuington.  S.O.,  Northumberland        A.  Aug.     7,  1897 

M.  Feb.    10,  1900 

286  Forster,  Joseph  William,  New  Kleinfontein  Company, 

P.O.,  Benoni,  Transvaal      Feb.    13,1904 

287  Forster.  Richard  Percival,  Mount  Pleasant,  Spennymoor  Feb.    14,  1903 

288  Forster.   Thomas  Emerson.  3.  Eldon  Square,    Newcastle-  S.  Oct.      7,  1876 

upon-Tvne  (Vice-President,  Member  of  Co  uncil)        ...  A.M.Aug.     1,1885 

'  M.  June    8,  1889 

289  Fox,   George   Charles,   P.O.    Box    1961,    Johannesburg, 

Transvaal         Feb.    14,  1903 

290  Frecheville,  William,  35,  Queen  Victoria  Street,  London, 

E.C.      ...                    Feb-    15-  1896 

291  Fryar,  John  William,  Eastwood  Collieries,  near  Hotting-  A.  June  14,  1890 

ham       M.  June  12,  1897 

292  Fryar,  Mark,  Denby  Colliery,  Derby  


s. 

Oct. 

7, 

1876 

A.M. 

Aug. 

4, 

1883 

M. 

June 

8, 

Isvi 

Dec. 

9, 

1905 

293  Fryar,  Thomas  Lewis,  Toowoomba,  Queensland,  Australia 

294  Fryer,  George   Kki.lett,  Bleak  House,  Broughton  Moor, 

Marvport         Dec.    14,  1901 

295  Futers,  Thomas  Campbell,  17,  Balmoral  Gardens,  Monk- 

seaton,  Whitley  Bay,  S.O.,  Northumberland     Aug.     6,1904 

296  Galloway.   Thomas    Lindsay,   175.   West   George    Street, 

Glasgow  Sept.    2,  1S76 

297  Galloway,    William,  Cardiff April  23,  1887 

298  Gallwey.  Arthur    Payne,     Rand    Club,    Johannesburg,        S.  Oct.      2,  1880 

Transvaal         M.  Oct.    10,  1891 
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299  GARDINER,   Edoab  Tom,    Hoppyland   House,   Albert   Hill, 

Bishop  Auckland       Dec.     8,  1894 

300  Gascon  y  Miramon,  Antonio,  Carranza,  8,  Madrid,  Spain  Aug.     2,  190'2 

301  Gibson,    GborGS    DOUGLAS,   Vause    Road,  Durban,   Natal, 

South  Africa Feb.    11,  1905 

302  Gibson,  James,  c'o  W.  E.  Robarts,  Acutts  Arcade,  Durban,  A.M.  Dec.     9,  1899 

Natal,  South  Africa M.Feb.   13,1904 

303  Gifkokd,    Henky    J.,    The    Champion    Reef    Gold-mining 

Company,  Champion  Reef,  Mysore  State,  India  ..  Oct.    14,1893 

304  Gillman,  Gi  stave,  Aguilas,  Provineia  de  Murcia,  Spain  ...  Aug.     2,  1902 

305  (Wits,  F.  G.  de  VlSME,  Stannary  Hills  Mines  and  Tramway 

Company,  North  Queensland,  Australia  ...         April  25,  1896 

SOU  Goninon,    Richard,     Menzies    Consolidated     Gold-mines, 

Limited,  Menzies,  Western  Australia       ...  ...         ...  June  10,  1906 

307  Goodwin,  Robert  Harvey,  Hill  Cottage,  Seaford,  S.O., 

Sussex       ...  Oct.     13,  1900 

:;0s  ( k>( 'i>\\  in.  William  Lawton,  School  of  Mining,  Kingston, 

Ontario,  Canada         Feb.    11,1899 

309  Gore,  Henry',  Victorian  Gold  Estates,  Limited,  395,  Collins 

Street,  Melbourne,  Victoria,  Australia April  28,  1900 

310  Cough,  George  Henry. The  Bengal  Coal  Company.  Limited, 

Bank    Simila   Colliery,   Charanpur   P.O.,  via  Asansol, 

E.I.R.,  India Aug.    4,1900 

311  Gouldie,    Joseph,    The   Gill,   Bromfield,    Brayton,    S.O., 

Cumberland     ...         ...         ...         ...         ...         ...         ...  Aug.     5,  1893 

312  Gowland,    Joseph    Edwin,    Luchana    Mining    Company, 

Limited,  Apartado,  45,  Bilbao,  Spain       ...         ...         ...  June  11,  1904 

313  Graham,  Edward,  Jun.,  Bedlington  Colliery,  Bedlington, 

S.O.,  Nor thumber land  Aug.     1,1896 

314  Grave,  Percy,  Concepcion  del  Oro,  Estado  de  Zacatecas, 

Mexico Oct.    13,  1900 

315  Greaves,  J.  O.,  Westgate,  Wakefield  Aug.     7,  1862 

316  Green,    Edwin   Henry-,    P.O.    Box    1978,   Johannesburg, 

Transvaal         Aug.     1,  1903 

317  Green,  Joseph,  Crag  House,  Ferry  Hill...  Dec.   13,  1902 

318  Green,    John    Dampier,    P.O.    Box    340,    Johannesburg,  A.M.  Dec.   14,1901 

Transvaal  M.  Aug.    2,  1902 

319  Greener,  George  Alfred,  6,  Tyvica  Crescent.  Pontypridd, 

Glamorgan       Feb.    10,  1900 

320  Greener,    Thomas    Young,    West    Lodge,    Crook,   S.O.,        S.  July     2,  1872 

County  Durham  (Vice-President,  Member  of  Council)    A.M.  Aug.    2,  1879 

M.  June     8,  1S89 

321  Green  well,  Allan,  30  and  31,  Furnival  Street,  Holborn, 

London,  E.C Aug.     4,  1900 

322  Greenwell,  George  Clementson,  Poyn ton,  Stockport     ...        S.  March  6,  1869 

M.  Aug.    3,  1S72 

323  Gregson,    George   Ernest,    11,   Chapel    Street,    Preston,  A.M.  Dec.     8,  1894 

Lancashire        M.  Feb.     9,  1895 

324  Gresley,    William    Stukeley,    Avenue    Road,    Duffield,  A.M.  Oct.      5,  187S 

Derby M.  Aug.     3,  1889 

325  Grey,   Frederick  William,   Cannon  Street   House,  110, 

Cannon  Street,  London    E.C July  14,  1896 

326  Gribben,     Edward,    Durham,    Georgetown,    Queensland, 

Australia  April   9,  1904 

:;-_'7  Griffith,    Nathaniel   Maurice,  Westminster  Chambers,       S.  Nov.  24,  1894 

Wrexham         M.Feb.    11,1899 

328  Griffith,  Thomas,  Maes  Gwyn,  Cymmer,  Porth,  Ponty- 
pridd, Glamorgan       April   9,  1904 

329*Grundy,    James,    Roseville,    6,    Middle    Road,    Hastings, 

Calcutta,  India  June  13,  1896 

330  Gummerson,     James     M.,     35,     Birkbeck     Road,    Acton,  A.M.  June  10,  1899 

London,  W M.  Dec.    12,  1903 

331  Guthrie,   James   Kenneth,    Prudential   Buildings,    New- 

castle-upon-Tyne         Aug.     3,  18S9 
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332  Haddock,  William  Thomas,  The  Dundee  Coal  Company,       S. 

Limited,  Talana,  Natal,  South  Africa       ...         ...         ...A.M. 

M. 

333  Haggie,  David    Henry.  Wearmouth  Patent  Rope  Works, 

Sunderland 

334  Haggie,  Peter  Sinclair,  Gateshead-upon-Tyne      ...         ...A.M. 

M. 

335  Halbaum,  Henry  Wallace  Gregory,  3,  Mitchell  Street, 

Birtley,  S.O. ,  Count}-  Durham 

336  Hall,  Frederick,  Fernleigh,  Highfield,  Workington 

337  Hall,  John  Charles,  72,  Duntlas  Street,  Sunderland        ...        A. 

M. 

338  Hall,  Joseph  John,  Ashington  Colliery,  Morpeth,  North- 

umberland 

339  Hail.  Matthias  Stokoe,  Springwell  Villa,  Bishop  Auckland 

340  Hall,  Tom,  Ryhope  Colliery,  Sunderland 

341  Hall.    William    Fairbairn,    Haswell    Colliery.    Haswell. 

S.O. ,  County  Durham 

342  Hallas,  George  Henry.  Huyton,  Liverpool...         ...         ...       S. 

A.M. 
M. 

343  Hallimond.  William  Tasker,  Crown  Deep,  Limited,  P.O. 

Box  102,  Fordsburg,  Transvaal     ... 

344  Halse.  Edward,  15,  Clarendon  Road,  Notting  Hill,  London, 

W.       All     communications     sent     to     Boxgrove,    St.  A.M. 
Margaret's  Road,  East  Twickenham,  Middlesex  ..        M. 

345  Hamilton,  Edward,  Rig  Wood,  Saltburn-by-the-Sea         ...        S. 

A.M. 

M. 

346*Hancock,  Henry  Lipson,  Wallaroo  and  Moon ta  Mining  and 

Smelting  Company,  Limited,  Wallaroo,  South  Australia 

347  Hancock,    Henry    Richard,    Nalyappa,    Moonta,    South  A.M. 

M. 


XXIX 

Date  of  Election 
and  of  Transfer. 

Oct.  7,  1876 
Aug.  1,  1885 
June  8,  1889 

March  4,  1876 
April  14,  1883 
Aug.  3,  1889 

April  8,  1899 
Oct.  14,  1893 
Dec.  14,  1S89 
Aug.  3,  1S95 

Dec.  10,  1904 
Feb.  14,  1874 
June  8,  1889 

May  13,  1853 
Oct.  7,  1876' 
Aug.  4,  18S3 
June  8,  1889 

Dec  14,  1889 

June  13,  1885 
Aug.  3,  1889 
Nov.  1,  1873 
Aug.  2,  1879 
June  8,  1S89 


Australia 

348  Hann,  Robert,  Jun.,  Denehurst,  Ferry  Hill  

349  Hannah,  David,  Brynderwen,  Fcrndale,  South  Wales 

350  Hare.  Samuel.  Murton  Colliery,   via  Sunderland  {Member       S. 

of  Council)       M. 

351  Harle,  Peter,  Page  Bank  Colliery.  County  Durham 

352  Harle,  Richard,  Browney  Colliery,  Durham 

353  Harle,  Robert  Alfred,  Alma  Cottage,  Campbells   Hill,       A. 

West  Maitland,  New  South  Wales,  Australia      ..         ...      M. 

354  Harris,  David,  Elands  Laagte  Collieries,  Limited,  Elands  A.M. 

Laagte,  Natal,  South  Africa         ...         ...         ...         ...       M. 

355  Harris,   Howard,   P.O.  Box    752,    Durban,    Natal,    South 

Africa    ...         ...         ...         

356  Harris.  William  Scorer,  Kibblesworth.  Gateshead-upon- 

Tyne 


Dec.  14, 
Aug.  4, 
Nov.  24, 
Oct.  14, 
Feb.  9, 
Aug.  2, 
Aug.  1, 
Oct.  8, 
April  7, 
April  14, 
Oct.  12, 
June  12, 
April  13, 


1895 
1894 
1894 
1895 
1895 
1879 
1891 
1892 
1877 
1894 
1901 
1897 
1901 


North   Eastern    Railway, 
Inspector   of    Mines, 


357  Harrtson,   Charles  Augustus, 

Newcastle-upon-Tyne 
35S  Harrison,    George   Brabbon,    H.M. 

Swinton,  Manchester 

359  Harrison,  William  B.,  Brownhills  Collieries,  near  Walsall 

360  Hartley,  Richard,  46,  Lowther  Street,  Whitehaven 

361  Haselden,  Arthur,  Linares,  Provincia  de  Jaen,  Spain     ...  ^ 

362*Hawker,  Edward  William,  S,  Alma  Chambers,  Adelaide, 
South  Australia  ..  ...  ..  ...  

363  Hawkins,  Thomas  Speak,  Millpond  House,  Hayle,  Cornwall 

364  Hay.  James.  Jun..  Widdrington  Colliery.  Acklington,  S.O. , 

Northumberland 

365  Heads,  Robert  William,  Langsuan,  Siam   ... 

366  Hedley,  Arthur  Morton,  Blaydon  Burn,  Blaydon-upon- 

Tyne,  S.O.,  Comity  Durham  {Member  of  Council) 


S. 

A.M. 

M. 


Aug.  7,  1897 
Feb.  14,  1874 
Aug.  7,  1880 
June    8,  1889 

June  21,  1894 

Aug.  6.  1S92 
April  6,  1S67 
Aug.  1,  1903 
Dec.  11,  1897 
April  2,  1898 

Oct.  12,  1895 

Aug.  6,  1904 

Sept.  4,  1869 

Aug.  4,  1874 

June  14,  1902 

Nov.  24,  1894 

Dec.  12,  1903 


XXX 
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367  Hedley,  Septimus  H.    Langholme,  Roker,  Sunderland 


A 


368  Hedley,  William,   Eighton   Lodge,   Low   Fell,  Gateshead- 
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369  Heinze,  F.  Aug.,  Trail,  British  Columbia      

370  Eeise,  Fritz,  Hernerstrasse,  45,  Bochum,  Germany 
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413  HorsE,  John,  Rosebridge  and  Douglas  Bank  Collieries  Com- 

pany, Limited,  Wigan 
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Glamorgan 
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421  Hunter.  Robert,  Gympie,  Queensland,  Australia  ... 
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435  Jenkins,    Charles    Warren    Bowen,    Lucknow    Cyanide 

Works,  Lucknow,  New  South  Wales.  Australia 

436  Jenkins,     Philip     Thomas,     Gwylfa,     Llansamlet,     S.O. 

Glamorgan 

437  Jenkins.  William.  Ocean  Collieries.  Treorchy,  Pontypridd, 

Glamorgan 

438  Jenninos,    Thomas    Bryant,    P.O.    Box    655.    Bulawayo, 

Rhodesia.  South  Africa     .    ... 

439  J  epson,  Henry,  39,  North  Bailey,  Durham 


XXXI 

Date  of  Electiou 
and  of  Transfer. 

M.  June  4.  1881 
M.  April  14,  1S94 

Feb.  13,  1904 
Aug.  1,  1903 
Oct.  9,  1897 
Oct.   8,  1889 

Aug.  3,  1901 

Oct.  14,  1899 
June  21,  1894 


June  8,  1895 

June  13,  1896 

Feb.  13,  1904 
A.  Dec.  10,  1892 
M.  Oct.  14,  1893 

June  10,  1903 

Feb.   8,  1902 

Oct.  14,  1893 
Oct.  13.  1900 
A.  Dec.  10,  1S92 
M.  Dec.  12,  1903 
June  14,  1902 
S.  April  14,  1883 
M.  Aug.  1,  1891 


Oct.  14, 

1899 

Dec.  10, 

1904 

April  S, 
•J  une  7, 

1905 
1873 

Dec.  12, 
Feb.  13, 
April  12, 

1903 

1904 
1902 

Dec.  12, 

1896 

Aug.  2, 

1902 

Aug.  6, 
Dec.  11, 
Oct.   8, 

1904 
1897 
1904 

Oct.   9, 

1897 

Dec.  10, 

1904 

Dec.  6, 

1862 

Dec.  10, 

S.  July  2, 
A.M.  Aug.  2, 

M.  June  8, 

1904 

1S72 
1S79 

ISVJ 

XXXII  LIST    OF    MEMBERS. 

Date  of  Election 
and  Of  Transfer. 

440  Jobling,  John  William,  Clifton  Cottage,  Burnley,  Lanca- 
shire      ...         ...         ...         ...         ...         ...  ...         ...  June  13,  1896 

441*Joih.in<;.  Thou  is   Edgar,   Bebside,  S.O.,  Northumberland       s.  Oct.      7,  1876 
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M.  June     S,  18S9 

442  Johns,  Bennet,  Station  Road,   Keswick         ...         ...         ...  Dec.     9,  1905 

ii:;    foHNS,  John  Harry  (Henry),  P.O.  Box  231,  Johannesburg, 

Transvaal  June  21,  1894 

444  Johnson,   Edward,    Redworth  Road,  New  Shildon,  S.O  . 

County  Durham         Dec.      9,  1905 

44 ".  Johnson,  Henry  Howard,  The  Village  Main  Reef  Gold- 
mining  Company,  Limited,  P.O.  Box  1091,  Johannes- 
burg. Transvaal  ...  Feb.  13,    1904 

llii  JOHNSON,  James,  Boldon  Lodge,  East  Boldon,  S.O.,  County       A.  Aug.    6,  1898 
Durham M.  Dec.  12,  1903 

447  Johnson,  William  8.  Feb.   14,  1S74 

A.M.  Aug.    2,  1879 
M.  June    8,  18S9 

4  1^  Johnston,  J.   Howard,  c/o   Backus    and   Johnston.   Lima, 

Peru,  South  America ...  Feb.    10,1894 

449  JoiCEY,  William  James,  Sunningdale  Park,  Berkshire       ...  March  6,  1869 

450  Jones,  Jacob   Carlos.    Wollongong,   New   South    Wales, 

Australia  Aug.     6,  1892 

451  Jones,  Percy  Howard,  Lynwood,  Pontypool,  Monmouth- 

shire   Oct.     11,  1902 

452  Jones,    Thomas,    1,    Princes  Street,   Great  George  Street, 

London,  S.W.  June  12,  1897 

453  Jordan,  John  Evan,  P.O.  Box  5355,  Johannesburg,  Transvaal  Feb.  13,   1904 

454  Joynes,  John  James,  Ferndale,  Lydbrook,  Gloucestershire  Aug.     6,  1904 

455  Judd,    Henry   Alexander,   The   Merton's    Reward   Gold- 

mining      Company,     Limited,     Mertondale,     Western 

Australia  Oct.      8,  1898 

456  Kayll.  Alfred  Charles,  Gosforth,  Newcastle-upon-Tyne        S.  Oct.      7,  1876 

M.  Aug.     3,  1889 

457  Kayser,    Henrich     Wilhelm     Ferdinand,    Launceston, 

Tasmania  Nov.  24,  1894 

45S  Kearney,  Joseph  Mxfsgrave,  Wankie  (Rhodesia)  Coal, 
Railway  and  Exploration  Company,  Limited.  Wankie, 
Rhodesia,  South  Africa         ...  ...  ...  ...  ...  Aug.    1,    1903 

459  Keighley,     Frederick    Charles,    Uniontown,     Fayette 

County,  Pennsylvania,  U.S. A Aug.     4,  1900 

460  Kellett,    Matthew  Henry,  St.   Helen's  Colliery,  Bishop        S.  April  11,  1891 

Auckland  M.  Aug.  3,  1895 

461  Kerr,  David  Gillespie,  Rowandell,  Chryston,  Glasgow  ...  Aug.  4,  1900 

462  Kidd,  Thomas,  Jun.,  Linares,  Provincia  de  Jaen,  Spain    ...         '   Aug.  3,  1895 

463  Kirkby,  William,  co  Aire  and  Calder  Navigation,  Leeds  A.M.  April  2,  1898 

M.  Aug.     6,  1904 

464  KlRKUP,  Austin,  Manor   House,   Penshaw,  Fence    Houses        S.  April    9,  1892 

M.  June  12,  1897 

465  Kirk  it.  Frederic  Octavius,  Garesfield  Colliery,  Rowlands         S.April   9,  1892 

<  ■ill,  Newcastle-upon-Tyne  ...         ...         ...  .  ...  A.M.  April 25,  1896 

M.  Feb.   14,  1903 

466  Kirkcp,   John    Philip,    Burnhope,    Durham    (Member  of 

Council)  April  11,  1891 

467  Kirkit,   Philip,    Leafield  House,    Birtley,    S.O.,    County       S.  March  2,  1878 

Durham            A.M.Aug.  7,  1SS6 

M.  Aug.  3,  1889 

168    K  iksoii.  .Ioiin,  Jun.,  Lamesley,  Gateshead-upon-Tyne       ...             June  9,1900 

469  Kirton,  Hugh,  Kimblesworth  Colliery,  Chester-le-Street...        S.  April  7,  1877 

A.M.  Aug.     1,  18S5 
M.  June    8,  1889 

470  Kitchin,  James  Bateman,  Woodend  House,  Bigrigg,  S.O., 

Cumberland     ...         ...         ...         ...         ...  Aug.     5,  1905 
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471  Klepetko,  Prank,  307,  Battery  Park  Building,  21-24,  State 
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472*Knowles,  Robert,  Ednaston  Lodge,  near  Derby 

473  Koxdo,  R. ,  eo  Purukawa  Mining  Office,  1,  Icchome 
Taesucho,  Kojimachi.  Tokyo,  Japan 

474*Kwaxg,  Kwong  Yung,  Lincheng  Mines,  Lincheng,  Chemin 
de  Fer  Pekin-Hankow,  via  Peking,  North  China 

475  Lamb,  Robert  Ormston,  Hayton,  How  Mill,  Carlisle 

476  Lancaster,  Johx,  Ashlawn,  Rugby     ... 

477  Lancaster.  John,  Anchenheath,  S.O.,  Lanarkshire 
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479*Laporte,  Hexry.  35,  rue  de  Turin,  Bruxelles.  Belgium 

450  Larke.  Willi  \m  James,  59,  Hillmorton  Road,  Rugby 

451  Lathbcry,    Graham    Campbell,    East     Indian     Railway 

Collieries,  Giridih,  E.I.R. ,  Bengal,  India 
482  Latimer,   Hugh,   South   Durham   Colliery,    Eldon,  Bishop 
Auckland 
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483  Laverick,     John     Wales. 

S.O. ,  County  Durham 

484  Lawn,    James    Grxsox,    P.O 

Transvaal 

485  Lawrexce,    Hexry,     13,    Devonshire 

upon-Tyne  [Member  of  Council) 

486  Leach,  Charles  Catterall,  Seghill  Colliery,  Northumber 

land  (Member  of Council) 


Thornley     House,     Thornley, 

Box    231,     Johannesburg, 

Place,    Newcastle- 


487  Lebour,    George    Alexaxder,   Armstrong  College,    New- 

castle-upon-Tyne 

488  Leck,  William,   H.M.   Inspector  of  Mines,  Cleator  Moor, 

S.O. ,  Cumberland 

489  Lee,  Johx  Wilson  Richmond,  Fuencaliente,  por  Yeredas, 

Provincia  de  Ciudad  Real,  Spain    ... 

490  Lee,    Percy    Ewbaxk,    Pontop    Colliery,    Annfield    Plain, 

S.O.,  County  Durham 

491  Lee,  Richard  Hexry  Lovelock,  The  Imperial  University, 

Tai  Yuan  Fu,  Shansi,  North  China,  via  Peking 

492  Leech,  Arthur  Hexry,  11,  King  Street,  Wigan     

493  Lewis,  Johx  Dyer,   H.M.  Inspector  of   Mines,   Glanrhyd, 

Sketty  Road,  Swansea 

494  Lewis.    Sir    William    Thomas.    Bart.,    Mardy.    Aberdare 

495  Liddell;  Hugh,  14,  The  Avenue.  Durham      ...         
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497  Lidster,  Ralph,  Langley  Park  Colliery,  Durham    ... 
49S  Lisboa,  Miguel  Arrojado  Ribeiro,  Rua  Costa  Gama,  Yilla 
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Ltveing,  Edward  H..  Langford,  Biggleswade,  Bedford-   S. 

shire   ...    ...    ...    ...    ...    ...  A.M. 

M. 
Li.KWKi.i.iN.    David   Morgan,  Glanwern  Offices,  Pontypool, 

Monmouthshire 
LoCKWOOD,    Alfred   Andrew,    46,   Marmora  Road,  Honor 

1  >uk.  Loudon,  S.E 

Lonsdale,  Talbot  Richard,  Malum  Colliery,  near  Durham 
'I,ons,  David  Alexander,  77.  Shirland  <  iardens.  London,  \\ . 
Louis,   Henry,    4,    Osborne  Terrace,   Newcastle-upon-Tyne 

[Mi  mbt  r  of  1  'ouncil)  ... 
Lowdon,  Thomas,  Hamsteels,  near  Durham  ... 
Lupton,  Arnold,  6,  De  Grey  Road,  Leeds    ... 
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M  lcArthi  r,  John  Stewart,  74.  York  Street,  Glasgow 

M.  Cartht,  EDWARD  Thomas.  29,  Royal  Crescent,  Holland  A. 
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Mi  Creath,  James,  20S,  St.  Vincent  Street,  Glasgow 
McDoh  \i.i>.  John  Alexander,  co  James  E.  Macdonald,  4, 

Chapel  Street,  Cripplegate,  London,  E.C. 
McDowell,  Benjamin  Francis,  Manica  Copper  Dev.  Com- 
pany. Limited,  LJmtali,  Rhodesia,  South  Africa 
McFarlane,  .1  amks  Alexander,  Ferguson,  British  Columbia 
Macfarlane,  Rienzi  Walton,  Cherokee  (Mexican)  Proprie- 
tary, Limited,  San  Julian,  via  Parral,  Chihuahua,  Mexico 
"hie,  Duncan,  West  Wallsend,  New  South  Wales, 

Australia  ...         ...         ...         ...         ...  - 

McIntosh,  Robert,  Assistant  Inspector  of  Mines,  Dunedin, 

New  Zealand   ... 
Mackintosh,     James,    Burrea    Coal    Company,    Salanpur 

Colliery,  Sitarampur,  E.I.R.,  Bengal,  India 
Maclaren,    James    Malcolm,    Office     of    the    Geological 

Survey,  Calcutta,  India 
McLellan.  Neil,  Idsley  House,  Spennymoor 
McMurtrie,  George  Edwin  James,  Radstock,  near  Bath 

McMurtrie,  James,   5,  Belvedere  Road,  Durdham  Park, 

Bristol  ... 
McNeill,  Bedford,  25a,  Old  Broad  Street,  London,  E.C. 
Maddison,  Thomas  Robert,  Durkar  House,  near  Wakefield 


A 


Maddison,  W.  H.  F.,  The  Lindens,  Darlington        

Mallmann,    Paul  J.,  116,  Victoria  Street,   Westminster, 

London,  S.  W.  

Mammatt,  John  Ernest,  1,  Albion  Place,  Leeds     

Manning,  Arthur  Hope,  P.O.  Box  88,  Heidelberg, Transvaal 
Mareham,  G.  E. ,  Gloucester  Villa,  Darlington       


Mares,  Herbert  T.,  Bonmahon  Copper-mines,  Bonmahon, 

Kilmacthomas,  S.O. ,  County  Waterford  ... 
Marr,  James  Heppell,  Castlecomer,  S.O., County  Kilkenny 

Marriott,  High  Frederick,  cb  Wernher,  Beit  and  Com- 
pany, 1,  London  Wall  Buildings,  London,  E.C. 

MARTIN,  HENRY  William,  Sherwood,  Newport  Road,  Cardiff 

Martin,  Tom    Patttnson,  Cumberland  Coal  Owners'  Asso- 
ciation, Workington  ..  ...  

M  ithteson,  Alexander,  Hetton  Colliery.  Carrington,  near 
Newcastle,  New  South  Wales,  Australia... 

Matthews.  John,  c/o  R.  and  W.  Hawthorn,  Newcastle-   A. 
upon-Tyne       


May   14 

June  12 
June  14 

April    8 

Feb.  15, 
Dec.  14 
Nov.  6 
Oct.    14 

April  S 
Oct.  8 
Aug.  3 
March  5 

June    9 

Dec.  12 
April  12 

April   9 

Nov.  24 

April   9 

Oct.    12 

April  28 
Dec.  13 
Aug.  2 
Dec.   12 

Nov.  7 
Dec.  11 
,  March  3 
Aug.  6, 
June  8 
June  14 

Oct.      S 

Aug.     3 

Dec.  11, 

.  Dec.     4 

,  Aug.  7 
June    8 

Oct.    12 

Feb.  13 

,  Dec.   12 

Dec.  12 
Oct.      9 

April    4 

Nov.  5 
April  11 
Aug.    3 


1S77 
18S4 
1889 


1881 

1897 
1902 
1893 

1S96 
1889 
1869 
1905 

1S93 
1887 
1889 
1870 

1900 

1903 
1902 

1904 

1894 

1904 

1895 

1900 
1902 

1884 
1891 

1863 
1897 
1877 
1881 
1889 
1890 

1904 
1865 
1897 
1875 
1880 
1889 

1901 

1897 
1903 

1896 
1897 

1903 

1892 

1885 
1889 


LIST    OF    MEMBERS. 


542  Matthews,  R.  F.,  Lartington  Hall,  Darlington        

543  Mawson,  Robert  Bryham,  Bickershaw  House,  Bickershaw, 

Wigan  ... 

544  May.     George,     The     Harton     Collieries,     South     Shields 

(Past-President,  Member  of  Council) 

545  Mein,   Henry  Johnson,  Carterthorne  Colliery,  Toft  Hill, 

Bishop  Auckland 

546  Meldrum,  James  Jones,  Timperley,  near  Manchester 

547  Mellon,  Henry,  Brook  Lea,  Askam,  S.O.,  Lancashire 

548  Menzies,  Joseph  Frederick,  Roslyn,  Washington,  U.S.A. 

549  Meriyale,    John    Herman.    Togston    Hall,     Acklington, 

S.O.,  Northumberland   (Retiring  Vice-President  and 
President,  Member  of  Council)     

550  Merz,     Charles     Hesterman,     Collingwood      Buildings, 

Collingwood  Street,  Newcastle-upon-Tyne 

551  Metcalf,    Alfred   T.,    United    Reefs    (Sheba),    Limited, 

Eureka  City,  De  Kaap,  South  Africa 

552  Mersey-Thompson,  Arthur  Herbert,  Sun  Foundry,  Leeds  A. 

553  Mi  dim. Eton,  Robert,  Sheep  Scar  Foundry,  Leeds    ... 

554  Miles,    Hon.    Edward    Dayid,    "  Kinellan,''    New    Farm, 

Brisbane,  Queensland,  Australia    ... 

555  Miller,   George  Appleby  Bartram,  Blackwell  Colliery, 

near  Alfreton  ... 

556  Miller,  James,  Minas  de  Sao  Bento,  Santa  Barbara  de  Matto 

Dent  ro,  Minas  Geraes,  Brazil 

557  Miller,  John  Henry,  South  Hetton,  S.O.,  County  Durham 

55S  Miller,  J.  P.  K.,  H.  C.  Frick   Coke  Company,  Scottdale, 
Pennsylvania,  U.S.A. 

559  Mitchinson,    Robert,    Catchgate   House,    Annfield  Plain, 

S.O.,  County  Durham 

560  Molengraaff,  Gustaaf  Adolf   Frederik,   43,    van  Stol- 

berglaan,  The  Hague 

561  Montgomery,  Alexander,  State  Mining  Engineer,  Depart- 

ment of  Mines,  Perth,  Western  Australia 

562  Moore,  Marshall  Greene,  840,  Napoleon  Street,  Johns- 

town, Pennsylvania,  U.S.A. 

563  Moore,  Robert  Thomas.  142.  St.  Vincent  Street,  Glasgow... 

564  Moore,  Richard  Walker,   Somerset  House,   Whitehaven 


XXXY 

Date  of  Election 
and  of  Transfer. 

March  5,  1857 
June  11.  1S92 
March  6,  1862 


565  Moore,  William,  Loftus  Mines,  Loftus,  S.O.,  Yorkshire 
566 


S. 
M. 
.M. 
M. 


* 


Moreing,    Charles    Algernon,    20,    Copthall    Avenue, 
London,  E. C.  ... 
5ii7  Morgan,  John,  Stanley  Villa,  Crook,  S.O.,  County  Durham 

568  M orison,  John,  Cramlington  House,  Northumberland     ...  A. 

569  Morland-Johnson,   Edward  Thomas,  <■<<  H.  T.  Johnson, 

Railway  Road,  Urmston,  Manchester 

570  Morris,  John,  Gwalia  House,  Gorseinon,  S.O.,  Glamorgan 

571  Morris,  William.  Waldridge  Colliery,  Chester-le-Street ... 

572  Morse,  Willard  S. ,  Apartado,  A,  Aguascalientes,  Mexico 
57:i  Mort,  Arthur,  Khost.  N.W.R.,  Baluchistan,  India 

574  Mount-Haes,    Andrew,    3,    Bellasis    Avenue,    Streatham 

Hill,  London,  S.W 

575  Mountain,  William  Charles,  The  Hermitage,  Gateshead  - 

upon-Tyne  (Member  of  Council) 

576  Mindle,  Arthur,  Murton  Chambers,  8,  Grainger  Street, 

Newcastle-upon-Tyne 

577  Mundle,  Harry  Arthur,  Marley  Hill  House,    Swalwell, 

S.O.,  County  Durham 


Dec.   9 

Nov.  24 
April  25 
June  10 


May  5 
June  10 

June  21 
.  April  3 
.  Aug.  3 

Aug.  1 

April  9 

June  13 

Aug.  4 

.  Dec.  8 

April  4 

Dec.  14 

Feb.  4 

Oct.  14 

Dec.  9 

Feb.  11 
Oct,  8 
,  Nov.  5 
Aug.  4 
Nov.  19 
Aug.  3 

Nov.  7 

Dec.  9 

Dec.  4 

Aug.  3 

April  10 
April  4 
Aug.  6 
Oct.  8 
June  13 
Dec.  9 

Dec.  10 

April  9 
June  5 
Aug.  4 


1899 
1894 

isdti 
1905 


IS77 

1903 

1894 
1889 
1 889 
L891 

1904 

1896 

1894 

1894 
1903 

1895 

1865 

1899 

1899 

1905 
1892 
1S7<) 
]s77 
1881 
1889 

1874 
1905 
1880 
1889 

1S97 
1903 
1904 
1892 
1896 
1S99 

1904 

1892 
1875 
1S77 


June  14,  1902 
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LIST    OF    MEMBERS. 


578  Nbss,    William    Waters   van,   622-623,  Salisbury   House,  A. 

London  Wall,  London,  E.G. 

579  Nevin,  John,  Littlemoor  House,  Mirfield     


.M. 

M. 
S. 
M. 

,">so  Xkwbery.  Frederick,  230,  Camden  Road,  London,  N.W.     A.M. 

M. 


5S1  Newbioin,  Henry   Thornton,  3,  St.  Nicholas'  Buildings, 

Newcastle-upon-Tyne 
582  Nicholson,  Arthur  Darling,  H.M.  Inspector  of  Mines, 

2,  Graingerville,  Newcastle-upon-Tyne 

:>s:;  Nicholson,  John  Hodgson,  Cowpen  Colliery  Office,  Blybh 
(Member  of  Council) 

584  Nicholson,  M  lrshall,  Middleton  Hall,  Leeds        

585  NlEBSES,  •'.   W.,  Kendwailih  Colliery,  Kusunda   P.O.,  Dis- 

trict Manbhoom,  Bengal,  India 

586  NlSBET,   Nobman,  Houghton  Colliery  Office,  Houghton-le- 

Spring,  S.O.,  County  Durham        

587  Noble,  Thomas  George,  Sacriston  Colliery,  Durham 

.")SS  N'i'imi,  Aitaro,  H«')j(')  Colliery,  Province  of  Buzen,  Japan  ... 

589  N'okthey,    Arthur    Ernest,    Frias,    c/o    Senor   Jose   M. 

Kestrepo,  Honda,  Republic  of  Colombia,  South  America 

590  Oakes,   Francis  James,   Jun.,   58,   Pearl   Street,    Boston, 

Massachusetts,  U.S.A.         ...  ...         ...  ' 

591  Oates,  Robert  Joseph  William,  Rewah  State  Collieries,        S. 

Umaria,  C.  India,  Bengal  Nagpur  Railway        A.M. 

M. 
59^  O'Donahue,  Thomas  Aloysius,  72,  Swinley  Road,  WiganA.M. 

M. 

593  Oldham,  George.  25,  Western  Hill.  Durham  

594  Olsen,  Arnold  Carl  Louis,  Crown  Deep,   Limited,  P.O. 

Box  102,  Fordsburg,  Transvaal      

595  Ornsby,  Edward  Thomas,  3,  St.  James'  Road,   Benwell, 

Newcastle-upon-Tyne 

596  Ornsby,  Robert  Embleton,  Seaton  Delaval  Colliery,  North- 

umberland 

597  Osborne,   Francis   Douglas,    Gopeng,    Perak,    Federated 

Malay  States 

598*Oshima,  Rokuro,  cb  Hokkaido  Tanko-Tetsudo  Kabushiki- 
Kwaisha,  Iwamisawa,  Hokkaido,  Japan... 

599  Owens,  William  David,  239,  Philadelphia  Avenue,  Pitts- 
ton,  Pennsylvania,  U.S.A.  ... 


Date  of  Election 
and  of  Transfer. 

Aug.  7,  1897 
Dec.  11,  1897 
May  2,  1868 
Aug.  5,  1871 
April  2,  1898 
Feb.  13,  1904 

Oct.  13,  1894 
June  13,  1S85 
Aug.  4,  1894 
Feb.  12,  1898 
Oct.  1.  1881 
Aug.  3.  1SS9 
April  8,  1893 
Nov.  7,  1863 

Dec.  10,  1904 
Nov.  24,  1894 
Aug.  3,  1901 
Aug.  6,  1904 
Feb.  13,  1892 
June  8,  1S95 
Aug.  5,  1899 

June  10,  1903 


Feb.  10,  1900 

Feb.  10,  1883 

Aug.  1,  1891 

Dec.  12,  1891 

Dec.  14,  1895 

Oct.  9,  1897 

Nov.  5,  1892 

Dec.  9,  1905 

Dec.  8,  1900 

June  11,  1898 

Feb.  14,  1903 

April  10,  1897 

Feb.  11,  1905 


600  Page,  Davidge,  17,  Surrey  Street,  Strand,  London,  W.C. 

601  Paley,  George,  De  Beers  Mines,  Kimberley,  South  Africa 

602  Palmer,  Claude  Bowes,  Wardley  Hall,  Pelaw,  Newcastle- 

upon-Tyne 

603  Palmer,     Henry,     Medomsley,     S.O.,     County     Durham 

(Vice-President,  Member  of  Council) 

604  Pamely,  Caleb,  22,  Cromwell  Road,  Bristol  

605  Pamplin,  Eliah  George,  Cherry  Hinton,  Cambridge 

606  Parish,    Charles    Edward,    31,     Hanger    Lane,    Ealing, 

London,  W.     ... 

607  Parker,  Thomas,  Wellington  Pit,  Whitehaven       

608  Pakrington,    Matthew    William,    Wearmouth    Colliery, 

Sunderland  (Vice-President,  Member  of  Council) 

609  Parsons.  Hon.  Charles  Algernon,  Heaton  Works,  New- 

castle-upon-Tyne 


A.M. 
M. 

A.M. 

M. 

S. 

A.M. 

M. 

S. 

M. 


S. 

M, 

A.M. 

M. 


Oct. 
Oct. 

Oct. 

Nov. 

June 

Nov. 

Aug. 

Aug. 

Sept. 

Aug. 

Aug. 


10,  1903 

14,  1905 

12,  1901 

5,  1892 

8,  1895 

2,  1878 

4,  1883 

3,  1889 

5,  1868 
5,  1877 
1,  1903 


Feb.  10,  1900 
June  10,  1899 
Dec.  1,  1864 
Aug.  6,  1870 
June  12,  1886 
Aug.    3,  1889 


Feb. 

11, 

1905 

s. 

Feb. 

7, 

1 880 

A.M. 

Aug. 

< , 

1886 

M 

Aug. 

3, 

1889 

June 

10, 

1S99 

June 

11, 

1904 

Aug. 

6. 

1892 

s. 

Oct. 

1. 

1863 

M. 

Aug. 

6, 

L870 

Dec. 

12, 

1903 

June 

10, 

1903 
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Date  of  Election 
and  of  Transfer. 

610  Pascoe,    Thomas,    Mount    Boppy   Gold-mining  Company,  A.  M.  April  10,  1897 

Limited,  Boppy  Mountain,  New  South  Wales,  Australia       M.  June  12    1897 

611  Paterson,  Andrew  James,  24,  Lambton  Quay,  Wellington, 

New  Zealand June  n,  1S98 

612  Payne,  Francis  William,  Government  Insurance  Building, 

Dunedm.  New  Zealand 

613  Pkake,  H.  Cecil,  Cumberland  House,  Redbourn,  Herts    ... 

614  Peabse,  Johx  Walter,  5,  rue  Robermont,  Liege,  Belgium 

615  Pearson,  Clement  Alfred  Ritsox,    South   End  Avenue, 

Darlington 

616  Peel.  Robert,  New  Braneepeth  Colliery,  Durham 

617  Peile,    William,    Southampton    Lodge,    Oakleigh    Park, 

Whetstone,  London,  X. 

618  Percy,  Frank,  Mining  College,  Wigan.     Transactions  sent 

to  The  Librarian,  Wigan  Free  Library,  Wigan... 

619  Phillips,  Percy  Clement  Campbell,   Wallsend  Colliery, 

near  Newcastle-upon-Tyne  ... 

620  Piercy,    William,  32,   (irainger  Street   West,  Newcastle- 

upon-Tyne         June  11,  1904 

621  Ptngstone,  Geqr<;e  Arthur,  P.O.  Box  445,  Bulawayo,     ...  A.M.  June  11,  1898 

Rhodesia,  South  Africa         M.  Dec.    10,  1898 

622  Plummer,  John,  H.M.  Inspector  of  Mines,  Bishop  Auckland  June    8,  1889 

623  Pollitzer,  Samuel  Joseph,  Terry's  Chambers,  14,  Castle- 

reagh  Street,  Sydney,  New  South  Wales,  Australia     ...  April  12,  1902 

624*Pohre,  (iEoRcE  Bextley,  co  H.   Eckstein  and  Company,  A.M.  Dec.   10,  1X98 

P.O.  Box  149,  Johannesburg,  Transvaal  M.  April  8,  1899 

625  Porter,     Johx    Boxsall,    McGill    University,    Montreal, 

Quebec,  Canada 

626  Potter,  Charles  Johx,  Heaton  Hall.  Newcastle-upon-Tyne 

627  Potter,  William  Reginald,  17,  Collingwood  street,  New- 

cast  le-upon-T}*ne 

628  Powell,   Charles  Henry,    Whipstick,  South  Coast.  New 

South  Wales,  Australia 

629  Powell,   Hexry    Bees,    P.O.    Box    4931,    Johannesburg, 

Transvaal 

630  Prest,  Johx  Joseph,   Hardwick  Hall,  Castle  Eden,   S.O., 

County  Durham 

631  Price,    Fraxcis    Holborrow    Glyxx,    Longlands    Place, 

Swansea 

632  Price,  S.  B.,  Dilston  House,  Corbridge,  S.O.,  Northumber- 

land' 

633  Price.  Samuel  Warrex*,  The  Weru,  Peterston-super-Elv, 

Cardiff 

634  Pringle,  Johx  Archibald,  Minas  de  Passagem,  Ouro  Preto, 

Brazil    ... 

635  Pringle,  Robert  William,  c  b  William  Owen,  96,  Bishops- 

gate  Street  Within,  London,  E.C. 

636  Prior,    Hon.    Edward    <;..    Victoria,    British    Columbia. 

Transactions   sent    to    Thomas   R.    Stockett,    Western 
Fuel  Company,  Nanaimo,  British  Columbia 

637  Pullon,  Joseph  Thomas,   Rowangarth,  North  Park  Road, 

Roundhay,  Leeds 

638  Bae,  John  Livim.tdx  Campbell,  40,  Church  Street,  New- 

castle. New  South  Wales,  Australia 

639  Ramsay,  Johx,  Tursdale  Colliery,  Ferry  Hill  

640  Ramsay,   Johx    Alsop,    Harperley    Hall,    Tantobie,    S.O., 

County  Durham 

641  Randolph,  Beverley  S.,  Barkelev  Springs,  West  Virginia, 

U.S.  A "        


Dec. 
Oct. 

8,  1900 
3,  1874 

Aug. 

6,  1934 

June 

14,  1902 

Dec. 

10,  1904 

Feb. 

9,  1901 

s 
A.  M 

M 

June 
.  Nov. 

•  Aug. 

•  Aug. 

10,  1899 
3,  1877 
1,  1885 
3,  1889 

Aug. 

3,  1S95 

Dec. 

10,  1898 

Aug. 

1,  1903 

Feb. 

7,  1880 

Feb. 

11,  1905 

A. 

M. 

Oct. 

April 
Feb. 

14,  1899 
27,  1895 
13,  1904 

Mare 

h6,  1869 

Aug. 

4,  1894 

xxxvm 


LIST    OF    MEMBERS. 


642  Rankin,  Thomas  Thomson,  Principal  of  the  Mining  a,nd 

Technical  College,  Wigan 

643  Rateatj,  An;rsTK,  7.  rue  Bayard,  Paris,  France     

644  Ravi  nsii  \\\ ,    Hknkv    WTllock,  Rutland  House,   Hanwell, 

London,  W. 

645  Redwood,    Sir     Boverton,     Wadham     Lodge,     Wadham 

Gardens,  London,  N.W. 
64t>  Rees,  D.  John  Arthur,  co  Frederick  Napier  White,  H.M. 

Inspector  of  Minos,  12,  St.  James'  Gardens,  Swansea  ... 
(i47   Rees,  1  in i: i .  TrehArne,  Guildhall  Chambers,  Cardiff 

648  Rees,  Robert  Thomas,  Glandare,  Aberdare 

649  Rees,    William   Thomas,    Maesyffynon,    Aberdare  ...  A, 

650  l!i  ii'.  Arthir  H.,  20,  South  African  Chambers,  St.  George's 

Street,  Cape  Town,  South  Africa  ... 

651  Reid,  Francis,  Riverside,  Blackboys,  S.O.,  Sussex... 

652  Ren  w  u'K,  Thomas  Charlton,  Lumley  Thicks,  Fence  Houses 

653  Rhodes,  Charles  Edward,  Lane  End  House,  Rotherham 

654  Rhodes,  Francis  Bell  Forsyth,  United  States  Zinc  Com- 

pany, Pueblo,  Colorado,  U.S. A 

655  Rich,   Francis  Arthur,  Vincent  Road,   Remnera,  Auck- 

land, New  Zealand    ... 

656  Rich,  William,  Trevu,  Camborne,  Cornwall  ...         ...  A 

657  Richard,  George  Anderson,  Mount  Morgan,  Queensland, 

Australia 
058  Richards,     T.     J.,     53,    Strand,    Ferndale,    Pontypridd, 

Glamorgan 
659  Richardson,  Henry,    89,  Ashley   Gardens,   Westminster, 

London,  S.W 

(560  Richardson,     Nicholas,    Holywell     House,    Backworth, 

Newcastle-upon-Tyne 

661  Richardson,    Robert,   Summerhill   House,   Blaydon-upon- 

Tyne,   S.O.,  County  Durham 

662  Richard,   Thomas  Arthur,    Mining  and  Scientific   Press, 

330,  Market  Street,  San  Francisco,   California,  U.S.A. 

663  Ridley,  Norman  Backhouse,  2,  Collingwood  Street,  New- 

castle-upon-Tyne 

664  Ritson,    John    Ridley,    Burnhope    Colliery,    Lanchester, 

Durham  ...  ...  ...  ...  ...  ...  ...  A 

665  Ritson,   Utrick  Alexander,    Milburn  House,  Newcastle- 

upon-Tyne 

666  Robbins,  Percy  Arthur,  60,  Wall  Street,  New  York  City, 

U.S.A 

667  Robert,  Philip  Rhinelander,  61S,  Orchard  Lake  Avenue, 

Pontiac,  Michigan,  U.S.A.  ... 

668  Roberts,  James,  Jun. ,  Perran  House,  Perranporth,  S.O., 

Cornwall 

669  Roberts,  John,  Laxey,  S.O.,  Isle  of  Man      

670  Roberts,  Robert,  Plas  Meini,  Festiniog,  Blaenau  Festiniog 

671  Roberts,  Stephen,  Luipaards  Vlei  Estate  and  Gold-mining 

Company,  P.O.  Box  53,  Krugersdorp,  Transvaal 

672  Robertson,    Andrew,    49,    Mining    Exchange,    Ballarat, 

Victoria,  Australia    ... 

673  Robertson,    Daniel    Alexander    Wilberforce,    Metro- 

politan    Colliery,     Helensburgh,    near     Sydney,    New 

South  Wales,  Australia 
674*Robertson,     James    Robert    Millar,    Linton,    Milson's 

Point,  North  Sydney,  New  South  Wales,  Australia     ... 
675*R0BINS,    Sam tel   Matthew,    Nanaimo,   British  Columbia. 

Transactions   sent   to    Thomas   R.    Stockett,    Western 

Fuel  Company,  Nanaimo,  British  Columbia 


.M. 
M. 


Date  of  Election 
and  of  Transfer. 


April  9,  1904 
Aug.  2,  1902 

Feb.  15,  1896 

June  21,  1S94 

Aug.  4,  1900 
April  4,  1903 
Aug.  7,  1897 
Oct.  9,  1897 
Feb.  12,  189S 

June  21,  1894 
April  9,  1892 
April  14,  1894 
Aug.  4,  1883 

Feb.  10,  1894 

Aug.  5,  1899 
June  9,  1888 
Aug.  3,  1889 

June  11,  1898 

Oct.  10,  1896 

March  2,  1865 
Dec.  12,  1896 
Aug.  3,  1901 
Dec.  14,  1901 
Feb.  8,  1890 
Aug.  3,  1895 

Feb.  11,  1905 

June  S,  1895 
April  11,  1891 
Aug.  3,  1895 
Feb.  14,  1903 

Oct.  7,  1871 

Oct.  12,  1901 

Feb.  10,  19(0 

Dec.  14,  1895 
Dec.  9,  1905 
Oct.  12,  1895 

April  28,  1900 

Aug.  7,  1897 

Aug.  6,  1892 
Aug.  2,  1890 

Oct.  12,  1895 
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Date  of  Election 
and  of  Transfer. 

June  10,  1899 
Nov.     5,  1870 

S.  Dec.      9,  1899 
M.  April   8,  1905 

Feb.  10,  1900 

Dec.  12,  1903 

Aug.  5,  1893 

Feb.  13,  1892 

Feb.  9,  1901 
Feb.  8,  1902 
May    1.3,  1862 

April    7,  1906 

Aug.  6,  1892 
Aug.     6,  1892 

July  2.  L872 

8.  Oct.  7,  1876 

A.M.  Aug.  1,  1885 

M.  June  8,  1889 

June  9,  1900 
Aug.     5,  1893 

June  14,  1902 

Aug.     3,  1878 

Oct.    11,  1902 

Oct.      3,  1S74 

Feb.     9,  1901 

.M.  Nov.     3.  is; 7 
M.  Aug.     3,  1889 

Aug.     5.  1893 
Aug.     1,  1891 
S.  Jan.  19,  1895 
A.  Aug.   4,  1900 
M.  Oct.  10,  1903 
702*Sam\vell,     Nicholas,     c/o     Institution     of     Mining     and 

Metallurgy.Sali.sburvHuu.se.  London  Wall. London, E.G..  April  13,  1901 

703  Saunders,  David  William  Alban,  Worcester  Chambers,  A.M.  Feb    12,  1898 

Swansea  M.  June  11,  1898 

704  Saunders,    William    Thomas,    c  o    Casceres    Hermanos, 

Recuay,  Peru June  12,  1897 

705*Sa\vyer,  Arthur  Robert,  P.O.  Box  2202,  Johannesburg,        S.  Dec.    6,  1873 

Transvaal         A.M.  Aug.    2,  1879 

M.  June  8,  1889 
70i i  x'holer,  Peter,  117,  Frances  Street,  Bellevue,  Johannes-  A.M.  Dec.    13,  1902 

burg,  Transvaal         ...        • M.  Feb.  10,  1906 

707  Schwarz,  Paul,  Otto  House,  Fleet  Street,  Bishop  Auckland  April   9,  1904 

708  Scorer,  John,  c/o  J.  Young,  8,  The  Woodlands,  Hexham...  Dec.   12,  1903 

709  Scott,  Anthony,  Netherton  Colliery,  Nedderton.  Newcastle- 

upon-Tyne       ...         ...         April   8,  1905 
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676  Robinson,  George,  Boldon  Colliery,  S.O.,  County  Durham 

677  Robinson,  G.  C,  Brereton  and  Hayes  Colliery,  Rugeley    ... 

678  Robinson.  George  Henry.  Jun..  l'eiia  Copper-mines, Limited, 

Minas  Pena  del  Hierro,  por  Rio   Tinto,    Provincia   de 
Huelva,  Spain 

679  Robinson,    John,    High    Hedgefield,    Blaydon-upon-Tyne, 

S.O.,  County  Durham 

680  Robinson,  John,   1,   Ashleigh  Grove,   Benton,  Newcastle- 

upon-Tyne 

681  Robinson,  J.   B.,  Colliery  Offices,  Tow  Law,  S.O.,  County 

Ihirham 

682  Robinson,    John     Thomas,    South     Medomsley    Colliery, 

Dipton,  S.O. ,  County  Durham 

683  Robinson,  Robert  Dobson,  Tamworth  Colliery  Company, 

Tam  worth 

684  Robinson,  Timothy,  Ryhope  Colliery,  Sunderland  ... 

685  Robson,  J.  S.,  Butterknowle  Colliery,  >.(>.,  County  Durham 

686  Rodewald,  Rudolf,  Nenthead  Mines,  Nenthead,  Alston, 

S.O. ,  Cumberland 
6S7  Ronaldson,  James  Henry,  P.O.  Box  5224,  Johannesburg, 
Transvaal         ...  ...         ...         

688  Ross,  Hugh.  Dean  and  Chapter  Colliery,  Ferry  Hill 

689  Ross,    John    Alexander    George,     11,    Kingsley    Place, 

Heaton,  Newcastle-upon-Tyne 

690  Rotjtlebge,  William  Henry,  Woodtield  Park,  Blackwood, 

Newport,  Monmouthshire    ... 

691  Rowlands,    William    Edward,     16,    Penmaesglas    Road, 

Aberystwyth 

692  Rowley,  Walter,  20.  Park  Row,  Leeds 

693  Rumbold,    William   Richard,   c  o    A.    T.    L.    Rumbold, 

47,  Watling  Street,  London,  E.C. 

694  Russell,   Robert,  Coltness  Iron  Works,  Newmains,  S.O., 

Lanarkshire    ... 

695  Rutherford,    Robert,    Axwell   Park    Colliery,   Swalwell, 

S.O.,  County  Durham 

696  Rutherford,    William,  Lindum  House,  Gateshead-upon- 

Tyne 

697  Rutherford,    William,    Jun.,    South    Derw^ent    Colliery, 

Anntield  l'lain,  S.O.,  County  Durham     ... 


698*Saise,  Walter,  Stapleton,  Bristol 


F.    and    A.    Swanzy, 


699  Sam,    Thomas  Birch   Freeman,   c/o 

Cape  Coast  Castle,  West  Africa     ... 
Ton  Sambobne,  John  Stfkely  Palmer,  Timsbury  House,  Bath 
701  Sample,  James   Bertram,  Harraton   Colliery,  Chester-le- 

Street   ...  ...         ...         ...         ...         
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710  Scott,    Charles    F.,    Newbell,    Leadgate,    S.O.,    County 

Durham 

711  Scott,  Km. in.  Boryslaw,  Galicia,  Austria 

712  Scott,  Ernest,  Close  Works,  Newcastle-upon-Tyne 

713  Scott,  Ki>\\  ird  Charlton,  Woodside  Cottage,  Totley  Rise, 

Sheffield  

714  Scott,  Frederick  Bowes,  28,  Queen  Street,  London,  E.G. 

715  Scott.    Herbert  Kiu-.ukn,    104,   Pahnerston  House,   Old 

Broad  Street,  London,  E.C. 

716  Scoular,  George,  St.  Bees,  S.O.,  Cumberland 

717  SELBY,  JOHN  BASELEY,  Leigh,  Lancashire 

71s  Senstius,    Friedrich,   Wester  holter  Weg,   43,    Reckling. 

hausen,  Westphalia,  Germany 
719  Severs,     Joseph,     North     Walbottle,     Newburn,      S.O., 

Northumberland 
7-0  Severs,  William,  Beamish,  S.O.,  County  Durham... 

7-1   Shanks,     John,     10,    Church     Road,     Harrington,     S.O., 

Cumberland     ... 
722  Sharp.  Jacob,  Lambton  House,  Fence  Houses 

i  v\v,  .7 Ames, The  Terraces,  North  Adelaide,  South  Australia 
7-4  Shaw-Duncan,    William,    Rio    Rimal    Copper   Company, 

Limited,  17,  Fenchurch  Street,  London,  E.C.    ... 
725  Sheafer,    Arthur    Whitcomb,    Pottsville,    Pennsylvania, 

c.s.a 

7-26  Shewan.  Thomas,  Saint  Hilda  Colliery,  South  Shields 

7-7   Shiei..  John,  0.  Windsor  Terrace,  Newcastle-upon-Tyne  ... 

728  Shipley,  Thomas  B.,  252,  .Market  Street,  Jeppe,  Transvaal. 

Transactions   sent    to   co   Andrew    Reid  &  Company,  A. 
Limited,  Newcastle-upon-Tyne 

729  Suite,      Charles     Ashley,      30,      Woodlands     Terrace, 

Darlington 

730  Simon,  Frank,  P.O.  Box  2986,  Johannesburg,  Transvaal  ... 

731  Simpson.  Charles  Liddell,  Engine  Works. Grosvenor  Road, 

Pimlico,  London 

732  Simpson,  1".   L.  G.,  Mohpani  Coal  Mines,  Gadawarra,  C.P.,  A 

India     ... 

733  Simpson,  Frank  Robert,  Hedgefield  House,  Blaydon-upon- 

Tyne,  S.O.,  County  Durham  (Member  of  Council) 

734  Simpson,  Gilbert  Pituairx,  3,  Cornwall  Terrace,  Regent's 

Park,  London,  N.W '.. 

7::.",  Simpson,  John,   Heworth  Colliery,  Felling,  S.O.,  County 
Durham  (Member  vf  Council) 

736  Simpson,  John    Hell,  Bradley  Hall,  Wylam,  S.O.,  North- 

umberland (Past-President,  Member  of  Council) 

737  Simpson,  Robert  Rowell,  Department  of  Mines,  6,  Dacres 

Lane,  Calcutta,  India 

738  Simpson,  Thomas  Ventress.  Throckley  Colliery,  Newburn, 

S.O. ,  Northumberland  

739  SKERTCHLEY,   Sydney   A.    R.,   Burlington  Drive,  Beltinge, 

Heme  Bay,  S.O.,  Kent 

740  Sladden,     Harry,  !'.().   Box  2844,  6,  Barnato   Buildings, 

Johannesburg,  Transvaal     ... 

741  SLINN,    Thomas/  40,    Park    Avenue,    Whitley    Bay,    S.O., 

Northumberland 

742  Smart,    Alexander,   e/o    Frazer   and   Chalmers,   Limited, 

Erith,  S.O.,  Kent      

743  Smith,  Richard  Clifford,  Ashford  Hall,  Bakewell 

744  Smith,  Robert  Fleming,  Hunter's  Villa,  Parkside,  Cleator 

Moor,  S.O.,  Cumberland 

745  Smith,  William,  P.O.  Box  653,  Johannesburg,  Transvaal  ... 


Date  of  Election 
and  of  Transfer. 

April  11,  1874 
Aug.  4,  1877 
Aug.  4,  1S94 
April  9,  1892 
Oct.  8,  1892 
Feb.  11,  1899 
Dec.  14,  1895 

Oct.  11,  1902 
July  2,  1872 
April  25,  1896 

June  9, 1906 

June  8,  1901 
Nov.  5,  1892 
Dec.   8,  1900 

Aug.  5,  1905 
Dec.  14,  1901 
Dec.  12,  1896 

Oct.  14,  1905 

Aug.  4,  1894 
Aug.  1,  1903 
May  6,  1871 

Aug.  2,  1884 
Aug.  3,  1889 

April  11,  1874 
Dec.  14,  1895 

April  8,  1893 
Dec.  13,  1884 
Aug.  3,  1889 
Aug.  4,  1883 
.  Aug.  1,  1891 

Oct.  10,  1896 
Dec.  6,  1866 
Aug.  1,  1868 

Oct.  4.  18fi0 

Aug.  3,  1S95 

Aug.  2,  1902 

Oct.  11,  1902 

Dec.  14,  1895 

Aug.  2,  1902 

.  Dec.  13,  1902 

April  13,  1901 

Nov.  24,  1894 

July  2,  1872 

Feb.  10,  1894 
Dec.  5,  1874 

Aug.  6,  1904 
Oct.  11,  1902 
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and  of  Transfer. 

746  Smith.  William   WoODEND,  3,  Lonsdale  Terrace,  St.  Bees, 

S.O.,  Cumberland      ...  ...  Aug.    6,1904 

747  Sopwith,  Akthlr.  Cannock  Chase  Collieries,  near  Walsall  Aug.     6,  1863 

748  Southern,    Edmund   Octavius,   Ashington   Colliery,  near       S.Dec-.      5,  1^74 

Morpeth  ...  A.M.  Aug.     1,1885 

M.  .Tune     8,  1889 

749  Southern-,  John,  Heworth  Colliery,  Felling,  S.O.,  County       A.  Dec.    14,  1889 

Durham  M.  April  8,  1899 

750  Southern,  K.  W.  A..  .33,  The  Parade,  Cardiff         Aug.     3,  1865 

751  Southwood,   Reginald  Thomas  Enfield,  P.O.  Box  1025, 

Johannesburg,  Transvaal     ...  ...  ...  ...  ...  Feb.    10,  1906 

752  Spence,  Robert  Foster,  Backworth,  Newcastle-upon-Tyne       S.  Nov.    2.  Is7^ 

[Member  of  Council) ...  A.M.  Aug.    -2,1884 

M.  Aug.     4,  1889 

753  Spencer,    Francis    H.,    Bonanza   Gold-mining   Company, 

P.O.  Box  149,  Johannesburg,  Transvaal  ...  ...  ...  Dec.    13,  1890 

7 .~i 4  Spencer,  John  Watson.   Newburn,  S.O.,  Northumberland  May    4,  1878 

755  squire,  John  Barret,  7,  Clifton  Hill,  St.  John's  Wood. 

London,  N.W.  .lane     8,  1895 

756  Stanley,  George  Hardy,  Technical  Institute,  Johannes- 

burg, Transvaal  April  1-2,  190-2 

7-">7   STANTON,    John,    11    and    13,    William    Street.    New    York 

City,  U.S.A June     8,1895 

758  Steavenson,  Addison  Langhorne,  Durham  (Past-Presi- 

dent, Member  of  Council) Dec.     6,1855 

759  Steavenson,  Charles  Herbert,  Redheugh  Colliery.  Gates-        S.  April  14,  1883 

head-upon-Tyne  [M ember  of  Council)       A.Aug.  1,1891 

M.  Aug.  3,  1895 

760  Steel.  Robert,  Woodhouse,  Whitehaven      Aug.  5,  1905 

761  Stephenson,  Ralph,  West  Stanley  Colliery,  Stanley,  S.O., 

County   Durham  " ...  Dec.    10,  1904 

762  Stevens,  Arthur  James,  Uskside  Iron  Works,  Newport, 

Monmouthshire  April    8,  1893 

763  Stevens,  James,  9,  Fenchurch  Avenue,  London,  E.C.        ...  Feb.    14,  1885 

764  Stevtnson,  Peter  B. ,   Dunholm,  Lesbury   Road,  Heaton, 

Newcastle-upon-Tyne  ...  April    9,  1904 

765  Stewart.  James.  Garesfield  Colliery,  Rowlands  Gill.  Xew- 

castle-upon-Tyne                ^    April   9,  1904 

766  Stewart,  William,  Foxwood,  Kent  Road,  Harrogate       ...        S.  Oct.      8,  1898 

M.  April   9,  1904 

767  Stewart,    William,   Tillery   Collieries,   Abertillery,   S.O., 

Monmouthshire  June    8,  1895 

768  Stobart,  Frank,  Biddick  Hall.  Fence  Houses  S.Aug.     2,1873 

A.M.  Aug.     5.  1882 
M.  dune      8,    1889 

769  Stobart,  Henry  Temple,  Wearmouth  Colliery,  Sunderland       S.  Oct.      2,  1880 

A.M.  Aug.  4.  1888 

M.  Aug.  3,  1889 

770  Stobart,  William  Ryder,  Etherley  Lodge,  Darlington    ...  Oct.  11,1890 

771  Stoker,  Arthur  P.,  Ouston  House,  near  Chester-le-Street  S.  Oct.  6.  Is-,  , 

A.M.  Aug.     1,  1885 
M.  Aug.    3,  1S89 

772  Stokoe,  James.  Herrington  Lodge,  West  Herrington,   <•/«       A.  Nov.  24,  1894 

Sunderland      M.Dec.    10,1904 

773  Stone,  Arthur,  Heath  Villas,  Hindley,  Wigan       June  13,  1S96 

774'Stunier,  George  Alfred,  8,  Bedford  Road,  Bedford  Park, 

London.  W June  11,  1904 

775  Storey,    William,   Urpeth  Villas,  Beamish,  S.O.,  County 

Durham  April  12,  1902 

776  Straker,  J.  H.,  Howden  Dene,  Corbridge,  S.O.,  Northum- 

berland    Oct.      3,  1874 

777  stkeatfield,  Hn.n  Sidney,  Ryhope,  Sunderland  ...  A.M.  June    8,  1889 

M.  Aug.    3,  1889 

778  Stuart,  Donald  McDonald  Douglas,  Redland,  Bristol   ...  June     8,  1S95 
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Date  of  Election 
and  of  Transfer. 

779  Sri. man,  Henry  Livincstonf..  44,London  Wall, London,  E.C.  Feb.    11,  1899 

780  Sutcliffe,  Richard,  Eorbury,  Wakefield ...  June  14,  1902 

7M  Sutherland,    Edgar   Greenhow,    West    Rain  ton,   Fence 

Hon-.-              Dec.    10,  1904 

782  Sutton,  William,  Grosmont,  46,  Palace  Road,  Streatham 

Bill,  London,  S.W April  28, 1900 

783  Swallow,   John,    East    Pontop  Colliery,   Annfield    Plain, 

S.O.,  County  Durham           May     2,1874 

784  Swallow,  Ralph  Storey,  Langley  Park,  Durham A.  Dec.     9,  1899 

M.  Dec.    12,  1908 

785  Swallow,    Wardle   Asquith,    Tanfield    Lea,     Tantobie,  S.Dec.     9,1893 

S.O.,  County  Durham            A.  Aug.     3,  1901 

M.  Aug.     2,  1902 

7Mi  s«  v\.  Henry  Frederick,    Walker  Shipyard,    Newcastle- 
upon-Tyne        Sept.    2,1871 

7>7  Swinburne,     Omfreville    Percy,     Inspector    of   Mines,  A.M.  Aug.    4,1894 

Pretoria,  Transvaal M.  June  14,  1902 

788  Swindle,  Jackson,  Swalwell,  S.O.,  County  Durham         ...  June  14,  1902 

7S9  Swinnet,  Alfred  John   George,  Lome  Villa,  Elm  Road, 

Sidcup,  S.O.,  Kent June  11,  1898 

790  Symons,  Francis,  Ulverston,  Lancashire         ..  Feb.    11,  1899 

791  Tallis,  Alfred  Simeon,  The  Rhyd,  Tredegar,  Monmouth- 

shire       *        April   9,  1904 

792  Tallis,  John  Fox,  The  Firs,  Ebbw  Vale,  S.O.,  Monmouth- 

shire        Dec.   12,  1903 

793  Tate,  Simon,  Trimdon  Grange  Colliery,  County  Durham   ...  Sept.  11,  1875 

794  Tate,  Walker  Oswald,  Upper  Thorpe  House,  Black  Boy  S.  Oct.    12,  1895 

Colliery,  near  Bishop  Auckland      ' A.Aug.     1,1903 

M.  Feb.   13,  1904 

795  Taylor,  Alfred  Henry,  Ngunguru  Coal-mines,  Kiripaka, 

via  Auckland,  New  Zealand            Dec.    14,  1901 

796  Taylor,  Thomas.  Chipchase  Castle,  Wark,  S.O.,  Northum- 

berland                July     2,  1872 

797  Teasdale,  Thomas,  Middridge,  Heighington,  S.O.,  County 

Durham              April    9,  1892 

798  Telford,  William  Haggerstone,  Hedley  Hope  Collieries,  S.  Oct.     3,  1874 

Tow  Law,  S.O.,  County  Durham A.M.  Aug.     6,  1881 

M.  June    8, 1889 

799  Tennant,  John  Thomas,  James  Street,  Hamilton,  Newcastle, 

New  South  Wales,  Australia          Dec.    12,1903 

800  Terry,  Arthur  Michael,  21,  Claremont  Place,  Gateshead - 

upon-Tyne        Aug.     6,  1904 

801  Thom,  Archibald,  Jim.,  Moresby  Parks,  near  Whitehaven  Aug.    5,    1905 

802  Thomas,    Arthur,    Chileeito,    Province    Rioja,    Argentine 

Republic           "Aug.     7,  1897 

803  Thomas,  Ernest  Henry,  Oakhill,  Gadlys,  Aberdare         ...  Feb.    10,1900 
S04  Thomas,  Iltyd  Edward,  Glanymor,  Swansea           ...  Feb.    10,  1900 

805  Thomas,  J.  J.,  Hawthorn  Villa.  Kendal          June  21,  1894 

806  Thomas,   Richard,  Cambria  Villa,   Stockton,   New   South 

Wales,  Australia        Feb.   11,  1899 

807  Thomlinson,  William,  Seaton  Carew,  West  Hartlepool  ...  April25,  1896 

808  Thompson,  Alfred,  Talbot  House,    Birtley,   S.O.,  County 

Durham            Dec.    13,  1902 

509  Thompson,  Ch  irles  Lacy,  Farlam  Hall,  Brampton  Junction,  A.M.  Feb.    10,  1883 

Carlisle            M.  Aug.    3,  1889 

510  THOMPSON,   Joseph,   North    Biddick    Colliery,   Washington  A.  April    8,  1893 

Station,  S.O.,  County  Durham       M.Dec.    12,1903 

511  Thompson,  John  G.,  Bank  House,  Collins  Green,  Earlestown, 

Lancashire       June    8,  1895 

812  Thompson,    John     William,     (ireenfield     House,     Crook,  A.  June  10,  1893 

S.O.,  County  Durham           M.Feb.   10,1900 

813  Thompson,   William,    1    and   2,   Great   Winchester  Street, 

London,  E.C Aug.     4,  1888 
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814  Thomson,  John,  Eston  Mines,  by  Middlesbrough    April    7,  1877 

815  Thomson,  John  Whitfield       Oct.    11,  1902 

816  Thornton,  Norman  Mtjschamp,  Seaton  Burn  and  Dinning-        S.  April  27,  1895 

ton  Collieries,   Seaton  Burn,  Dudley,  S.O.,  Northum-       A.  Aug.    2,  1902 
berland M.  June  10,  1903 

817  Tinsley,  James,  Bridge  House,  Ebbw  Vale,  S.O.,  Monmouth- 

shire       Dec.    12,  1903 

818  Tizzard,   John,   48,   Hyde   Terrace,  Gosforth,   Newcastle- 

upon-Tyne        Aug.     6,  1904 

S19  Todd,  John  Thomas,  Blackwell  Collieries,  Alfreton  ...        8.  Nov.     4,  1876 

A.M.  Aug.     1,  L885 

M.  June     8,  1889 

S20*Townsend,  Harry  Poyser,  P.O.  Box  927,  Johannesburg, 

Transvaal 
821  Trelease,  William  Henwood,  Via  dei  Cattaneo,  Novara, 
Italy  ;  and  Ceppomorelli  per  Macugnaya.  Vail'  Anzasca, 
Prov.  di  Novara,  Italy 

522  Trevaille- Williams,   T.,   P.O.   Box  6662,   Johannesburg, 

Transvaal 

523  Trevor,  Earle  Wellington  Jenks,  78,  Palace  Chambei-s, 

9,  Bridge  Street,  Westminster,  London,  S.W.   ... 

824  Trotman,  Henry  Leigh,  Moorland  House,  Aspull,  Wigan 

825  Tulip,  Samuel,  Bunker  Hill,  Fence  Houses 

826  Turnbull,    John    James,    East    Indian    Coal    Company, 

Limited,    Jherria   P.O.,    District   Manbhoom,   Bengal, 
India 

827  Turnbull,  Robert,  Usworth  Colliery,   Washington,  S.O., 

County  Durham 

828  Tuxen,  Peter  Vilhelm,  60,  Market  Street,    Melbourne, 

Victoria,  Australia    ... 

829  Tweddell,    George    Herbert,     "  Edenholme,"    Beverley 

Gardens,  Cullercoats,  Whitley  Bay,  S.O.,  Northumber- 
land 
S30*Tyers,  John   Emanuel,   Rewah  State  Collieries,   Umaria,  A.M.  Dec.    10,  1877 
Central  India  ... 

831  Tyrrell,  Joseph  Burr,  1,  Rusholme  Road,  Toronto,  Canada 

832  Tyzack,  David,  Bellingham,  S.O.,  Northumberland 

833  Unwin,    Philip   Ibotson,   5,  Great   George  Street,    West- 

minster, London,  S.W. 

834  Upton,  Prescott,  P.O.  Box  1026,  Johannesburg,  Transvaal 

835  Varty,  Thomas,  Skelton  Park  Mines,  Skelton-in-Cleveland, 

S.O.,  Yorkshire 

836  Vaughan,  Cedric,  Hodbarrow  Iron-ore  Mines,  Milloni,  S.O. , 

Cumberland 

837  Vaughan,  John.  Balaclava  House,  Dowlais.  Glamorgan 
S38  Veasey,  Harvey  C,  "  Tetulmoorie,"'  Sijua  P.O.,  Manbhum 

District,  Bengal,  India 

839  Verny,  George,  Directeur-Ingenieur  des  Hauts-Fourneaux 

de  Saint  Louis,  Marseille,  France  ... 

840  Versohoyle,    William    Denham,    Tanrago,    Ballisodare, 

S.O.,  County  Sligo     ... 

841  Waddle,  Hugh,   Llanmore   Iron    Works,    Llanelly 

842  Wadham,  Walter  Francis  Ainslie,  Millwood,  Dalton-in- 

Furness,  S.O.,  Lancashire   ... 

843  Wales,  Henry  ThOmas,  Western  Mail  Chambers,  Cardiff 

844  Walker,  Henry  Blair,  Cassell  Coal  Company,  Springs, 

Transvaal         ...         ...      •  ... 

845  Walker,  James  Howard,  Bank  Chambers,  Wigan 

846  Walker,     John     Scarisbrick,     Pagefield     Iron     Works, 

Wigan ...         ...         ...         

847  Walker,  Sydney  Ferris,  Bloomfield  Crescent,  Bath 
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s4^  Walker,  Thomas  A..  Pagefield  [ron  Works.  Wigan       ...  June  8,  1895 

849  Walker,  William   Edward,  Lowther  Street,  Whitehaven  Nov.  19,  1881 

s.Mi  Wall.  Benrt,  Rowbottom  Square,  Wallgate,  Wigan        ...  June  8,  1895 

851  Wall,  William   Benry,  748,  Burrard  Street,  Vancouver, 

British  Columbia        ...         ...         ...         ...         ...         ...  June  14,  1902 

852  Wallwork,  Jesse,  Drywood,  Worsley,  Manchester  ...  Feb.     9,  1895 

853  Walsh,    George    Paton,   564,    Eeirengracht,   Amsterdam, 

Bolland  Nov.  '24,  1894 

v">l  Walton,    Jonathan    Coulthard,    Writhlington   Colliery,       S.Nov.    7,1874 

Radstock,  Bath  A.M.  Aug.    6,  1881 

M.  June    8,  1889 

855  Walton,  William  Benry,  Bridgewater  Offices,  Walk  den, 

Manchester      ...         ...         ...         ...         June  10,  1903 

856  Ward,  Alexandeb  Boustonne,  Raneegunge,  Bengal,  India  April  14,  1894 

857  \V  w;n,  THOMAS  HENRY,  Giridih,  E.I.R.,  Bengal,  East  India  A.M.  Aug.     5,  1882 

M.  Aug.     3,  1889 

858  Waters,  Stephen,  Apartado  No.  96,  Pachuca,  Mexico      ...  April    4,1903 

859  Watkyn -Thomas,  William,  Workington      A.M.Feb.    10,1883 

M.  Aug.     :;.  1889 
Slin  Watson,    Claude    Leslie,    c'o   The    Mysore   Cold-mining 
Company,  Limited,  Marikuppan,  Mysore  State,  Southern 
India     ... 

861  Watson,    Edward,   The  Cottage,  Cannock,  S.O.,  Stafford-        S. 

shire      ...  ...  ..  ..  ...  ...  ...       M. 

862  Watson,  Thom  vs.  Trimdon  Colliery,  S.O.,  County  Durham 
86  I  Watts,  J.  Whidbourne,  P.O.  Box  179,  Barberton,  Trans 

vaal 

864  Webster,  Alfred  Edward,  Manton,  Worksop      

865  Wedderburn,  Charles  Maclagan,  8,  East  Fettes  Avenue, 

Edinburgh       ...         ...         ...         ... 

866  Weed,   Walter  Harvey,   U.S.   Geological  Survey,  Wash- 

ington, D.C.,  U.S.A.  

867  Weeks,    John    George,    Bedlington,    S.O.,    Northumber- 

land (Past-President,  Mt  mber  of  Council) 
86S  Weeks,    Richard   Llewellyn,    Willington,  S.O.,  County  A.M. 

Durham  ...  ...         ...         ...         ...         ...       M. 

869*Weinberg,  Ernest  Adolph,  39,  Queen  Street,  Melbourne,  A.M. 

Victoria,  Australia    ...         ...         ...         ...         ...  ...      M. 

870  Welsh,  Thomas,  The  Poplars,  Ynyshir,  Pontypridd,  Gla- 

morgan.. 

871  Welton,  William   Pitt,   Glasllyn,  Elm  Road,   Wembley, 

S.O.,  Middlesex  

872  Welton,  William  Shakspeare,  Elm  Road,  Wembley,  S.O. , 

Middlesex 

873  Western,    Charles    Robert,    Queen     Anne's     Mansions, 

Westminster,  London,  S.W. 
s71  Westmacott,    Percy    Graham   Buchanan,    Rose   Mount, 
Sunninghill,  Ascot     ... 

875  Wh alley,    Edmund   Bessell,  H.M.    Inspector   of  Mines, 

Edinburgh 

876  White,  Charles  Edward, Wellington  Terrace, South  Shields 


877  White,   Frederick   Napier,    H.M.    Inspector  of    Mines, 

12,  St.  James'  Gardens,  Swansea    . 

878  White,  Henry,  Walker  Colliery,  Newcastle-upon-Tyne     ... 

879  Whitehead,  John  James,  P.O.  Box  6407,  Johannesburg, 

Transvaal 

880  Widdas,    C. ,    North    Bitchburn    Colliery,    Howden,    Dar- 

lington ... 

881  Widdas,    Henry,    Beechburn    Grange,    Howden-le-Wear, 

S.O.,  County  Durham 

882  Widdas,  Percy,  Oakwood,  Cockfield,  S.O.,  County  Durham 


S. 
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M. 
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883  Wight,  Edward  Septimus,   Taupiri  Coal-mines,  Limited, 

Mine  Manager's  Office,  Huntly,  near  Auckland,  New  A.M.  Dec.    12 
Zealand...  ...  ...  ...  ...  ...  M.  Aug.     3 

884  Wight,  Frederick  William,  5,  Bondicar  Terrace,  Blyth..  Aug.     5 

885  Wight,  Robert  Tknhant,  Hallbankgate,  Carlisle Oct.    13 

886  Wilbraham,    Arthur     George    Bootle,    Mina    de    San        S.  Dec.    1 1 

Domingos,  Mertola,  Portugal         ...         ...         ...         ...      M.  Feb.     8 

887  Wilkins,  William  Glyde,  Westinghouse  Building,  Pitts- 

burg, Pennsylvania,  U.S.A.  ...  ...  ...  ...  Dec.    11 

S88  Wilkinson,   John  Thomas,   Allerburn  House,    Deaf   Hill, 

Trimdon,  Trimdon  Grange,  S.O.,  County  Durham        ...  Dec.      8 

889*Wilkinson.  William  Fischer,  Consolidated  Gold-fields  of 

South  Africa,  Limited,  8,  Old  Jewry,  London,  E.  C.   ...  Oct.     10 

890  Williams,  Alpheus  Fuller,  De  Beers  Consolidated  Mines, 

Limited,  Kimberley,  South  Africa  ...         ...         ...  Oct.    12 

891  Williams,   Gardner   Frederick,  De  Beers  Consolidated 

Mines,  Limited,  Kimberley,  South  Africa  ...  Oct.    12 

892  Williams,  Griffith  John,  H.M.  Inspector  of  Mines,  Bangor  Aug.    2 

893  Williams,  H.  J.  Carnegie,  Bruce  Mines,  Algoma,  Ontario, 

Canada  ...  ...  .  ...  ...  ...  ...  ...  Oct.     1 2 

894  Williams,  John,    Queen's  Terrace,  Llanrwst,   S.O. ,    Den- 

bighshire ...         ...         ...         ...         ...         ...         ...  Oct.      8 

895  Williams,    John   Richard,  P.O.  Box  149,  Johannesburg, 

Transvaal        ...         ...  ...         ...  ...  ...  June  11 

891)  Williams,  James  Wilson,  15,  Valley  Drive.  Harrogate    ...  April   4 

897  Williams,  Luke,  Moonah,  Hobart,  Tasmania  April  10 

898  Williams,  Robert,  30,  Clements  Lane,   Lombard  Street, 

London,  E.C.  ...         ...         ...         ..  ...         ...         ...  June  13 

899  Wilson,    Anthony,    Thorn thwaite,  Keswick  A.M.  Feb.    10 

M.  Dec.   13 

900  Wilson,  Archibald   Laurence,    The   New    Ravenswood,  A.M.  June  12 

Limited,  Havenswood,  Queensland,  Australia    ...  ...       M,  April    2 

901  Wilson,  James,  Wellington  House,  Edmondsley,  Chester-le- 

Street April  13 

902  Wilson,    Joseph    R.,     606-607,    Commonwealth   Building, 

Twelfth  and  Chesnut  Street,  Philadelphia.  Pennsylvania, 

U.S.A Oct.    12 

903  Wilson,  Lloyd,  Flimby  Colliery,  Maryport  ...         ...         ...  Jan.    19 

904  Wilson,     Nathaniel,     East     Rand     Proprietary     Mines, 

Limited,     Mechanical   Engineering   Department,    P.O. 

Box  56,  East  Rand,  Transvaal        ...         ...         ...         ...  Dec.     9 

905  Wilson,'  Peregrine  Oliver,  c/oF.  F.  WTilson,  7,  Devonshire 

Square,  Hishopsgate  Street,  London,  E.C.  ...         ...  Dec.      9 

906  Wilson,  Robert  Gott,  Battle  Green,  Felton  Fell  Colliery,       A.  Aug.     6 

Chester-le-Street        ...        ' M.Dec.    12 

907  Wilson,   William   Brimwell,   Horden  Dene,  Easington,        S.  Feb.      6 

Castle  Eden,  S.O. ,  County  Durham         ...         ...         ...      M.  Aug.     2 

908*Wilson,    William   Brumwell,    Jun.,    Usworth    Colliery, 

Washington,   S.O.,  County  Durham         ...  ...  ...  Feb.      9 

909  Winchell,   Horace  V.,  c/o  Great  Northern  Railway  Com- 

pany, St.  Paul,  Minnesota,  U.S.A.  Nov.  24 

910  Winstanley,  Robert,  42,  Deansgate,  Manchester  ...         ...  Sept.     7 

911  Witt,    Otto,    Silbermannstrasse,    5,    Freiberg   i   Sachsen, 

Deutschland     ..  ...         ...         ...  ...         ...         ...  April   9 

912  Wood,    Collingwood    L. ,    Freeland,    Forgandenny,    S.O. , 

Perthshire         ...  ...  ...  ...  ...  ..  ."..  Aug.     3 

913  Wood,  Ernest  Seymour,  Dawdon  Colliery,  Seaham  Harbour, 

Sunderland      ...  ...  ...  ...  ...  ...  ...  Oct.     10 

914  Wood,  John,  Coxhoe  Hall,  Coxhoe,  S.O. ,  County  Durham  S.  June    8 

A.  Aug.     4 
M.  Aug.     3 
915*  Wood,  Sir  Lindsay,  Bart.,  The  Hermitage,  Chester-le-Street 

(Past-President,  Member  of  Council)      ...         ...         ...  Oct.      1 

916  Wood,  Richard,  P.O.  Box  5550,  Johannesburg,  Transvaal  June  14 
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917  Wood,  Thomas,   North    Betton  Colliery  Office,   Moorsley,  S.  Sept.    3,  1870 

Betton-le-Hole,  S.O.,  County  Durham M.Aug.    5,1871 

918  Wood,  Thomas  Outtorson,  Bunker  Hill,  Fence  Houses    ...  Feb.   14,  190 J 

919  Wood,  William  Henry,  Coxhoe  Ball,  Coxhoe,  S.O.,  County 

Durham            ...         ...         ...         ...         ...         ...         ...  Aug.    6,  1857 

920  Wood,   William  OUTTERSON,  South   Betton,  S.O.,  County 

Durham  (Past-President,  Member  of  Council) ...         ...  Nov.    7,  1S63 

921  Woodborne,  Thomas  Jackson,  Bultfontein  Mine,  De  Beers 

Consolidated  Mines,  Limited,  Kimberiey,  South  Africa  Feb.    10,  1894 

922  WOODESON,    William    ARMSTRONG,   Clarke,   Chapman   and 

Company,  Limited,  Victoria   Works,   Gateshead-upon- 

Tyne      Dec.    10,  1904 

92.?  Wormald,  Charles  Frederick,  Mayfield  Villa,  Saltwell,  A.M.  Dec.     8,  1883 

Gateshead-upon-Tyne           M.  Aug.    3,  1889 

9'24  WRIGHT,    Abraham,    East    Indian    Railway,    Engineering 

Department,  Giridih,  Bengal,  India         ...          ..         ...  Feb.   11,1905 

925  Wrightson,  Sir  Thomas,  Bart.,  Stockton-upon-Tees         ...  Sept.  13,  1873 

926  Yeoman,  Thomas  Pressick,  Government  Collieries,  Warora, 

Central  Provinces,  India      ...         ...         ...         ...         ...  Aug.     1,  1903 

927  Youll,  Gibson,  South  Waratah  Colliery,  Newcastle,  New 

South  Wales,  Australia        ...                     Oct.    12,  1901 

928  Young,    Harbex    Robert,    P.O.    Box    78,    Potchefstroom, 

Transvaal         Feb.     9,  1901 

929  Young,    -T  \mes,   4,   Granville   Road,   Jesmond,  Newcastle- 

upon-Tyne       Oct.      9,  1897 

930  Young,    John   Andrew,   3,  Fountain  Avenue,  Gateshead-  A.M.  Dec.    10,  1887 

upon-Tyne       ' M.  Aug.     3,  1889 

931  Young,  John  Huntley,  Wearmouth  Colliery,   Sunderland  June  21,  1894 


ASSOCIATE  MEMBERS  (Assoc.  M.I.M.E.). 

Marked     have  j >;i i < I  life  composition. 

Date  of  Election 
and  of  Transfer. 

1  Ahier,    Philippe    Davidson,    Idaho- Alamo    Consolidated 

Mines,  Limited,  Three  Forks,  British  Columbia  ...  Oct.    14,1899 

2  Ainsworth,  George,    The    Hall,    Consett,    S.O.,  County 

Durham  Dec.     9,   1905 

3  Alder,    William,   3,   Beech  Avenue,  Whitley  Bay,   S.O., 

Northumberland        ...        ...  Oct.    12,  1901 

4  Armstrong,  John  Hobart,  St.  Nicholas'  Chambers,  New- 

castle-upon-Tyne       ...         ...         ...         ...         ...         ...  Aug.      1,  1885 

5  Armstrong,  Thomas  John,  Hawthorn  Terrace,  Newcastle- 

upon-Tyne        ...  ...  •    Feb.    10,  188.3 

6  Aspinall,  John  Eccles,  Dundee,  Natal,  South  Africa       ...  Feb.    13,  1904 

7  Atkinson,  Alfred.  Clarke,  Chapman  and  Company.  Limited, 

Victoria  Works,  Gateshead-upon-Tyne   ...         ...         ...  April  13,  190] 

8  Atkinson,      (Ieorge     Blaxland,     Prudential     Assurance 

Buildings,  Mosley  Street,  Newcastle-upon-Tyne  ...  Nov.    5,  1892 

9  Barrett,     William     Scott,    Abbotsgate,    Blundellsands, 

Liverpool  Oct.    14,  1899 

10  Bates,  Leonard  J. ,  P.O.  Box  1024,  Johannesburg,  Trans- 

vaal          Aug.     6,  1904 

11  Beauchamf,  Frank  P>.,  Woodborough  House,  near  Bath  ...  Oct.      8,  1904 
12*Beld,  Sir  Bugh,  Bart.,  Middlesbrough-upon-Tees  ...         ...             Dec.      9,  1882 

13  Bird,  Edward  Erskine,    1(>,  Great  George  Street,   West- 

minster, London,  S. W.  .  ...         ...         ...         ...  Aug.    5,  1905 

14  Bishop,    Clarence    Adrian,    Engineering    and    Building 

Works,  Mooi  River,  Natal,  South  Africa  Oct.    10,  1903 

15  Broadbent,  Arthur  Cecil,  Royal  Societies  Club,  St.  James' 

Street,  London,  S.W Feb.     9,  1901 


LIST    OF    MEMBERS. 


16*Broadbent,  Denis  Ripley,  Royal  Societies  Club,  St.  James 
Street,  London,  S.  W.     Transactions  Bent  to  The  Library 

Royal  Societies  Club,  St.  James'  Street,  London,  S.  W 

17  Brittox,  1'.  M.,  17,  Sandhill,  Newcastle-upon-Tyne 

18  Burdox,  Augustcs   Edward,    Hartford,   Bedlington,  S.O. 

Northumberland 

19  Burn,  Charles  William,  28,  Fawcett  Street,  Sunderland 

20  Cackett,    James    Thoburn,    24,    Grainger    Street    West, 

Newcastle-upon-Tyne 

21  Capell,  Rev.   George  Marie,  Passenham   Rectory,  Stony 

Stratford  ...  ..  ...  

22*Carr,  William  Cochran,  Benwell  Colliery,  Newcastle- 
upon-Tyne  (Member  of  Council) 

23  Chambers,  David  Maodonald,  23,  St.  Mary's  Mansions, 
Paddington,  London,  W. 

24*Chewings,  Charles,  85,  Edward  Street,  Norwood,  South 
Australia 

25  Cochrane,  Ralph  1).,  Hetton  Colliery  Offices,  Fence  Houses. 

Transactions  sent  to  W.  Cochrane,  Wellington  Colliery 
Office,  Wellington,  S.O.,  County  Durham 

26  Collopy,    Charles    J.,     P.O.    Box    1212,    Johannesburg, 

Transvaal 

27  Cooper,  R.  W.,  Newcastle-upon-Tyne 

28  Cope,  William  Henry,  The  University,  Birmingham 

29  Cory,   Clifford  John,   c/o  Cory  Brothers  and  Company, 

Limited,  Cardiff 

30  Crittenden,    William    Courtenay    Dawes,    23,  Stirling 

Road,  Edgbaston,  Birmingham 

31  Eccles,  Edward,  King  Street,  Newcastle-upon-Tyne 

32  Edwards,  F.  H.,  Forth  House,  Bewick  Street,  Newcastle- 

upon-Tyne 

33  Ellam,     Albert     Spencer,     c/o     Mexican     Concessions, 

Limited,  138,  Leadenhall  Street,  London,  E.C. 
3-1  Ellis,  Oswald  William,  49,  Beaumont  Fee,  Lincoln 

35  Fairless,  Joseph,  Mineral  Traffic  Manager,  North  Eastern 

Railway  Company,  Newcastle-upon-Tyne 

36  Ferguson,  C.  A.,  P.O.  Box  1301,  Johannesburg,  Transvaal 

37  Foster,!'.  J.,  Coal  Exchange,  Scranton,  Pennsylvania, U.S.  A. 

3S  George,    Edward    James,    Beech   Grove,    Consett,    S.O., 

County  Durham 
39  Gibson,    Thomas   William,    Bureau    of    Mines,   Toronto, 

Ontario,  Canada 
40*Graham,  John,  Findon  Cottage,  Sacriston,  Durham 

41  Gunn,  Scott,  18,  John  Street,  Sunderland     ... 

42  Guthrie,   Reginald,   Neville    Hall,    Newcastle-upon-Tyne 

(Treasurer,  Member  of  Council)    ... 

43  Haanel,  Eugene,  Department  of  Interior,  Ottawa,  Ontario, 

Canada... 

44  Hall,  Charles,  196,  Gresham  House,  London,  E.C. 

45  Hampson,    Benjamin     Atherton,    Hampsons     Collieries, 

Dingley  Dale,  via  Waschbank,  Natal,  South  Africa 

46  Harris-Edge,  H.  P.,  Coalport  Works,  Shifnal 

47  Haswell,  William  Spence,  Beverley  Gardens,  Cullercoats, 

Whitley  Bay,  S.O.,  Northumberland 
4S  Hedley,  John  Hint,  John  Street,  Sunderland 

49  Heeley,  George,  East  Avenue,  Benton,   Newcastle-upon- 

Tyne      

50  Henderson,     Charles     William    Chipchase,    co    John 

George  Weeks,  Bedlington,  S.O.,  Northumberland 
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Oct      14,    1899 
Oct.    13,  1900 
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April  25 
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1  In  [■    OF    MEMB]  RS. 


Date  of  Election 

and  of  Transfer 

,")1   Henzbll,   Robert,  Northern  <  »il  Work.-.   Newcastle-upon- 
Tyne      April  11,   1S91 

52  Bildred,  Willows,  4.'!.  Voltaire  Road,  Clapham,  London, 

S.W June    9,  1900 

53  Bodgetts,    Aktiuu.    c/o    A.    H.    Thornton,    "Overdale," 

Washwood  Heath  Road,  Birmingham      ...         ...         ...  Oct.      9,  1S97 

:<l  Hopper,    John    [ngledew,    Wire-rope    Works,   Thoraaby- 

upon-Tees        ...  Dec.      8,  1888 

.">.">  HuMphreys-D  w  1 1  s,  George,  5,  Laurence  Pountney  Lane, 

Cannon  Street,  London,  E.< Oct.      8,1892 

56  Innes,  Thomas  Snowball,  Crown  Chambers,  Side,  New- 

castle-upon-Tyne          Dec.    10,  1S98 

57  James,  Henri   M.,  Colliery  Office,  Whitehaven        .Tunc  10,  1S93 

58  Jarvis,  Horace  William,  West  Dyke,  Coatham,  Redcar  June  14,  1902 

59  Jeans,  James  Stephen,  165,  Strand,  London,   W.C.          ...  April   2,1898 

60  Jeffrey,  Joseph  Andrew,  c/o  The  Jeffrey  Manufacturing 

Company,  Columbus,  Ohio,  U.S.A.       "...       __ Dec.    11,  1897 

61  Jeffries.  Joshua,   Hartley  street,  Lambton,   New  South 

Wales.  Australia       ...  Dec.    10,1898 

62*Joicey,  James  John,  62,  Finchley  Road,  London,  N.W.  ...  Oct.    10,  1891 

63  Kidson,  Arthur,  c/o  Grlaholm  and  RobsOn,  Limited,  Rope 

Manufacturers.  Sunderland  April    8,  1899 

64  Kkuhx.  Herman  Alexander,  103,  Cannon  Street,  London, 

E.C ...     , Oct,    14,  1893 

65  Lamp..  Edmund  George, Borden  Wood.  Liphook.  S.O..  Hants.  Feb.    12,1898 

66  Lambert,  Thomas,  Town  Hall  Buildings,  Gateshead-upon- 

Tyne     Aug.     2,  1902 

(17  Langslow-Cock,  Edward  Arthur,  H.M.  Inspector  of 
Mines,  Mine  Office,  Seremban,  Negri  Sembilan, 
Federated  Malay  States       Aug.     2,  1902 

68  Latimer,    William,  3,  St.  Nicholas'  Buildings,  Newcastle- 

upon-Tyne  ;  and  Hollyhurst,  Winlaton,  Blaydon-upon- 

Tyne,  S.O.,  County  Durham  Oct.    14,1905 

69  Lishman,  George  Percy,  Bunker  Hill,  Fence  Houses       ...  Aug.     4,  1900 

70  Marshall,  Patrick,  University  School  of  Mines,  Dunedin, 

New  Zealand June  12,  1897 

71  Matchett,  Richard  John,  12,  Hatton  Terrace,  Ilford,  Essex  Oct.   14,  1905 

72  Minnow,  Ishmael,  Cape  Coast  Castle,  Gold  Coast  Colony, 

West  Africa June  11,  1901 

73  Morris,  Percy  Copeland,  79,  Elm  Park  Gardens,  Loudon, 

s.  W.  ;  and  1,  Garden  Court,  Temple,  London,  E.C.     ...  Feb.    14,  1903 

74  O'CONNOR,  ARTHUR,  K.C.,  26.  Archbold  Terrace,  Newcastle- 

upon-Tyne        Feb.     8,  1902 

75  Palmer,  Alfred  Molynefx.   John  Bowes  and   Partners, 

Limited,  Milburn  House,  Newcastle-upon-Tyne  ...  Nov.  24,  1S94 

76  PICKERING,   Henry,   13,   South  Parade,  Whitley  Lay,  S.O., 

Northumberland        Dec.     9,1905 

77  Pickup,  P.  W.  D.,  Rishton  Colliery,  Rishton,  Blackburn  ...  Feb.   12,  1898 

78  Postlethwaite,    John,    Chalcedony   House,    Eskin   Place, 

Keswick  * Feb.    11,  1905 

79  Prior-Wandesforde,  Richard  Henry,  Castlecomer  House, 

blecomer,  S.O.,  County  Kilkenny        Dec.     9,1905 

80*Proctor,    John    Henry,   45,   Percy  Gardens,  Tynemouth, 

North  Shields June    8,1889 

81  Quince,  William  John,  P.O.  Box  297,  Pietermaritzburg, 

Natal,  South  Africa April    8,1905 


LIST    OF    MEMBERS. 


82  Reid,  Sidney,  2(3,  Claremont  Place,  Newcastle-upon-Tyne 

83  Ridley,  James  Caktmell.  1.  Bentinck  Terrace,  Newcastle 

upon-Tyne 

54  Rogerson,  John  Edwin,  Oswald  House,  Durham    ... 

85  Rosen,  John,  P.O.  Box  1647,  Johannesburg,  Transvaal     ... 

86  Rcsett,    CHARLES   Henry   he,    40,    St.    Stephen's  Avenue, 

Shepherds  Bush,  London,  W. 

87  Russell,  James,  Westgate  Road,  Newcastle-upon-Tyne    ... 

55  Sadler,  Basil,  Craigmore,  Lanchester,  Durham 

89  SAMUEL,  Davii>,  Ynyswen.   New  Road,  Llanelly     ... 
9H  Sanders,  Charles  William  Henry,  Sherburn  House,  near 
Durham 

91  Saunders,  George  B.,  Saunders,  Todd  and  Company,  Mari- 

time Buildings,  King  Street,  Newcastle-upon-Tyne 

92  Schumacher,  Raymond  William,  P.O.  Box  149,  Johannes- 

burg, Transvaal 

93  Scott,  John  Oliver,  The  Glebe,  Riding  Mill,  S.O.,  North- 

umberland 
'.14  Smith,  Arthur  Herbert,  Broad  Street  House,  London,  E.C. 

95  Steuart,  Douglas  Stuart-Spens,  Royal  Societies  Club.  St. 

James'  Street,  London.  S.W. 

96  Stewart,  Samuel,  16,  Great  George  .Street,  Westminster, 

London,  S.W.  :  and  Parkhurst,  Park  Road,  Wellington, 
S.O.,  Surrey    ... 

97  Stokes,  Henry  Gilbert,  c'o  Tasmanian  Copper  Company, 

Limited,  Blinman,  South  Australia 

98  Strange, Harold  Fairbrother,  Johannesburg  Consolidated 

Investment  Company*,  Limited.  P.O.  Box  590,  Johannes- 
burg, Transvaal 

99  Thompson,  Oswald,  Hendou  Lodge,  Sunderland      

100  Thompson,  Samuel,  The  Durban  Breweries  and  Distilleries, 

Limited,  Umbilo,  Natal.  South  Africa     ... 

101  Todd,  James.  Cleveland  Lodge,  Darlington    ... 

102  Tunnington,    Albert,    Barberton   Far   East    Gold-mining 

Syndicate,   Limited,   Far    East  Siding.   P.O.,    Hectors 
Spruit,  Transvaal 

103  Turner,   Charles   Edward,    Minas  Herrerias,   Puebla  de 

Guerman,  Provincia  de  Huelva,  Spain     ... 

104  Valentine,  James,  1.  West  View,  Horwich,  S.O.,  Lanca- 

shire 

105  Voskule,  Cideon  A.,  The  Transvaal  Gold-fields,  Limited, 

P.O.  Box  550,  Johannesburg,  Transvaal    ... 

106  Walker,  Frederick  Tillotson,  70,  Pilgrim  Street,  New- 

castle-upon-Tyne 

107  Wall,  George  Young,  Halmote  Court  Office,  New  Exchequer 

Building,   Durham 

108  Wai.mksi.kv.    Oswald,    2,   Stone  Buildings,  Lincoln's  Inn, 

London,  W.C. 

109  Welford,  Thomas.  Wallarah  Colliery,  Catherine  Hill  Bay, 

New  South  Wales,  Australia 

110  Whitehead.  Thomas,  Brindle  Lodge,  near  Preston,  Lanca- 

shire 

111  Williams,  Henry,  Llwyngwern,  Pontardulais,  S.O.,  Glam- 

organ 
1 1 2*  Wood.  Arthur  Nicholas  Lindsay.  The  Hermitage,  Chester- 

le-Street  (Member  of  Council) 
113  Wrightson,    Wilfrid  Ingram,  Neasham  Hall,  Darlington 
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Date  of  Election 
and  of  Transfer. 

Dec.    13,  1902 

Feb.  11,  1893 
June  S,  1895 
Dec.    10,  1898 

June  10,  1905 
Feb.    13,  1904 

Feb.  11,  1905 
Dec.    13,  1902 

Dec.    14,  1901 

Jan.    19,  1895 

April   9,  1904 

Dec.  11,  1897 
June  14,  1902 

June  10,  1S99 


Feb.    12,  1898 
Dec.   11,  1897 

Dec.    11,  1897 

June  10,  1899 

Aug.     1,  1903 
Aug.     6.  1892 

Oct,     9,     1897 
Aug.    6,   189S 

June  14,  1902 
Dec.   10,  1904 

June  10,  1903 

Nov.  24,  1S94 

June    8,  1895 

June  10,  1903 

June  12,  1S97 

Dec.      9,  1905 

Julv   14,  1896 
Dec.      9,  1899 


114  Young,  Mrs.  H.  K..  Atlin,  British  Columbia 


April   4,  1903 


LIST    OF    MEMBERS. 


ASSOCIATES  (Assoc.  I.M.E.). 
Marked  *  have  paid  life  composition. 

1  Allan,  Herbert  Durham,  Rewah  State  Collieries,  Umaria, 

Central  India.  Bengal  Nagpur  Railway    ... 
•2  Allport,  Edward  Aston,  Lound  House,  Haxey,  Doncaater 

3  Archer,  Matthew  William,  High  Priestfield,  Lintz  Green, 

County  Durham 

4  Armstrong,  Henry,  South  View  House,  Greenhill,  Murton 

Colliery,  near  Sunderland    ... 
.">  Armstrong,  William,  Jan.,  Cramlington  Colliery,  Cram- 
lingtou,  S.O.,  Northumberland 

6  Armstrong,    William  1'.,   Bewicke  Main,   Birtley,    S.O., 

County  Durham 

7  Atkinson,    Bertram,    2,    Devonshire   Terrace,  Newcastle- 

upon-Tyne 

g  Bamboroogh,  Jacob,  Preston  Colliery,  North  Shields 
9  Bates,  Johnson,   5,    Grange    Villa,    Chester-le-Street 

10  Battey,  Thomas,  Station  Road,  Shiremoor,  Newcastle-upon- 

Tyne      

1 1  Bayldon,  Harold  Cresswell,  Broad  Street  House,  London, 

E.C 

12  Bell,  Harold  Percy,  Brookwell  House,  Gilcrux,  Bullgill, 

S.O.,  Cumberland 

13  Bell,  William,  Plashetts,  S.O.,  Northumberland 

14  Benson,   Herbert   Sydney,   Shield    Row    Hall,    Stanley, 

S.O.,  Count}'  Durham 

15  Bewick,  George,  Johnson  Terrace,  West  Auckland,  Bishop 

Auckland 

16  Bewley,  Thomas,   122,  Tarn  worth  Road,  Newcastle-upon- 

Tyne      

17  Blair,  Robert,  6,  Hamilton  Terrace.  Whitehaven    ... 

18  Booth,  Frederic  Lancelot,  Ashington  Colliery,  Morpeth 

19  Bowes,    Thomas,    Pontop    House,    Annfield    Plain,     S.O., 

County  Durham 

20  Bt'RT,     Thomas,     Engine    Square,    Washington    Colliery, 

County  Durham      ...         

21  Carroll,  John,  Spring  Bank  House,  Newfield,  Wellington, 

S.O.,  County  Durham 

22  Charlton,  William  John,  Jun.,  17,  First  Row,  Ashington, 

Morpeth 

23  Cheesm an,   Matthew  Forster,  Throckley  Colliery,  New- 

burn,  S.O.,  Northumberland 

24  Chipchase,  John,  Trimdon  Colliery,  S.O. ,  County  Durham 

25  Clark,  Nathaniel  J.,  Belle  Vue,  Chester-le-Street 

26  Clark,  Thomas,  Dipton  Colliery,  Lintz  Green  Station 

•27  (  'lifford,   Edward  Herbert,  Rand  Club,  Johannesburg, 

Transvaal 
•28  Clive,  Robert,  Bentley  Colliery,  near  Doncaster     ... 

29  Clough,  Edward  Stokoe,  Bomarsund  House,  Bomarsund, 

Bedlington,  S.O.,  Northumberland 

30  Clough,  John,  1,  Melton  Terrace,  Seaton  Delaval Colliery, 

S.O. ,  Northumberland 

31  Coade,  Samuel,  Steel  Green,  Millom,  S.O.,  Cumberland  ... 
S2  Cockburn,  Evan,  Waldridge  Colliery,  Chester-le-Street  ... 
33  Cockburn,  John,  Fatfield  Road,  Washington,  S.O. ,  County 

Durham 


Date  of  Election 
and  of  Transfer. 


Feb.   10,  1906 

S.  April  14,  1894 

A.  Aug.      4,  1900 

S.  June    8,  1895 

A.  Aug.     4,  1901) 


Dec. 

12, 

1903 

s. 

June 

11, 

1898 

A. 

Aug. 

6, 

1904 

Dec. 

14, 

1901 

Aug. 

6, 

1904 

Oct. 

8, 

1904 

Feb. 

11, 

1905 

Oct. 

13, 

1894 

s. 

April 

I  2, 

1898 

A. 

Aug. 

3, 

1901 

S. 

Aug. 

2 

1902 

A. 

Aug. 

4, 

1906 

S. 

Feb. 

13, 

1897 

A, 

•  Aug. 

6, 

1904 

S. 

Feb. 

11, 

1905 

A. 

Aug. 

5, 

1905 

April  10, 

1897 

Aug. 

5, 

1905 

Aug. 

2, 

1902 

S. 

Feb. 

io| 

1894 

A. 

Aug. 

4, 

1900 

Feb. 

13, 

1892 

April 

9, 

1904 

Feb. 

12, 

1898 

April  12, 

1902 

S. 

Dec 

13, 

1902 

A. 

Aug. 

5, 

1905 

Dec. 

13, 

1902 

S. 

April  13, 

1901 

A. 

Aug. 

1, 

1903 

Oct. 

11, 

L890 

S. 

Oct. 

13, 

1894 

A. 

Aug. 

6, 

1898 

S. 

Feb. 

10, 

1900 

A. 

Aug. 

1, 

1903 

Feb. 

14, 

1903 

Feb. 

13, 

1897 

Dec. 

10, 

1904 

Aug. 

5, 

1893 

April 

9, 

1904 

LIST    OF    MEMBERS. 


34  Cockburn,    William,    Railway   Terrace,    New    Lambton, 

Fence  Houses  ... 

35  Cook,  George,  Binchester  Hall,  Bishop  Auckland  ... 

36  Cowell,    Edward,  Shotton  Colliery  Offices,   Sliotton  Col- 

liery, Castle  Eden,  S.O.,  County  Durham 

37  Cowlky,  Silas  Scrafton,  14,  Model  Street,   New  Seaham, 

Sunderland 
3S  Cowx,  H.  F.,  Hilly  View,  Thornley,  S.O.,  County  Durham 

39  Co.XfiN,   Samuel  George,    13,   Station   \'iew,    Waterhouses, 

Durham 

40  Coxox,  William  Bilton,  South  View,  Crook,  S.O.,  County 

Durham 

41  Crofton",  Charles  Arthur,  Wansbeck  Colliery  Company, 

Limited,  Morpeth 

42  Crombie,    Robert,    Hollin    Hurst   House,    Rowlands   Gill, 

Newcastle-upon-Tyne 

43  Crowle,  Percy,  51,   Mainsgate  Road,  Milium,  S.O.,  Cum- 

berland ... 

44  Cummings,   John*,  North  View,  Sherburn  Hill,  Durham    ... 

45  Danskin,    Thomas,    Springwell    Colliery,   Gateshead-upon- 

Tyne      

46  Davis,    James    E. ,    South    Medomsley    Colliery,     Dipton, 

S.O.,  County  Durham 

47  Davison,   Francis,  37,  Hedley  Hill  Terrace,  Waterhouses, 

Durham 
ts    I  iaykin,  George,    43   and    44,    Thomas    Street,    Auckland 
Park,  near  Bishop  Auckland 

49  Dixon,   George,    c'o   Bird   and    Company,    100-101,   Clive 

Street,  Calcutta,  India 

50  Dunnett,  Samuel,    West   View   House,   Coomassie    Road, 

Waterloo,  Blyth 

51  Eadie,  John  Allan,  Jun. ,  Blaydon  Burn  Colliery,  Blaydon- 

upon-Tyne,  S.O.,  County  Durham 

52  Eddowes,    Hugh    M 

53  Elliott,    Christopher,    1 1 ,    Front   Street,    East   Stanley, 

Stanley,  S.O.,  County  Durham 

54  Elves,  Edward,  Sherburn  Colliery,  Durham 

55  Emmeksdn.    George,     Oakenshaw     Colliery,     Willington, 

S.O.,  County  Durham 

56  English,  Thomas  Weddle,  Halton  Colliery,  Whittington, 

Corbridge,  S.O..  Northumberland... 

57  Eskdale,  John,  Ashington  Colliery.  Morpeth 

58  Falcon,   Michael,     New     Sinkings,     Ynysddu,    Newport, 

Monmouthshire 

59  Fewstek,  John,  4,  Belgrave  Terrace,  Felling,  S.O.,  County 

Durham 

60  Foggo,    John    Frederick,    West   View,    Scotland  Gate, 

Morpeth 

61  Fokd,  Thomas,  Blaydon  Burn  Colliery,  Blaydon-upon-Tyne, 

S.O.,  County  Durham  ...  ...  

62  Forster,    Edward  Baty,    23,  Dene  Terrace,  Ryton,  S.O., 

County  Durham 

63  Forster,    Frank,    22,    Gowland    Terrace,    Wheatley   Hill 

Colliery,  Thornley,  S.O.,  County  Durham  

64  Gallagher,    Patrick,    Clifton    Row,    Xetherton  Colliery, 

Nedderton,  Newcastle-upon-Tyne  ... 

65  Galloway,  John,  Hebburn  Colliery,  Hebburn,  S.O., County 

Durham... 


Date  of  Election 
and  of  Transfer. 


Dec. 

S.  Aug. 
A.  Aug. 


9,  1905 
2,  1902 
5,  1905 


Oct.      8,  1904 

Feb.  13,  1904 

April  14,  1894 

Feb.  9,  1901 

S.  Feb.  12,  1898 

A.  Aug.  2,  1902 

S.  Dec.  10,  1898 

A.  Aug.  1,  1903 

Dec.  9,  1905 

Feb.  11,  1905 
Aug.  2,  1902 


Dec.  10, 

Feb.  12, 

Feb.  12, 

July  14, 
S.  June  13, 
A.  Aug,  6, 


1898 

1898 

1898 

1896 
1S96 
19114 


June  8, 1895 


S.  Oct.  10, 
A.  Aug.  5, 

S.  Oct.   8, 
A.  Aug.  1, 

Feb.  11, 
June  13, 


1903 
1905 
189S 
1903 

1905 
1896 


Oct.  8,  1898 


Fel).  11, 
Oct.  11, 

S.  Oct.  13, 

A.  Aug.  4, 

Feb.  13, 
S.  June  14, 
A.  Aug.  6, 

Aug.  2, 

April  7. 

Feb.   8, 


1905 
1902 

1894 
1900 

1897 
1902 
1904 

1902 

1906 

1902 


Dec.  13,  1902 
S.  Dec.  13,  1902 
A.  Aug.  4,  1906 


Hi  LIST    OF    MEMBERS. 


66  Glass,  Robert  William.  Kimblesworth  Colliery,  Ohester- 
le-Street  

tiT  Gordon,  George  Stoker,  "24,  Louisa  Terrace,  Stanley,  S.O., 
County  Durham 

68  G   re-Langton,    Robert  Lancelot,   c'o  T.   Caplin,    Man- 

ganese Mints,  Ghipumpalle,  Vrzagapatam  I  >i  strict,  India 

69  Graham,  Cecil,  Sunniside,  Tow  Law.  S.O.,  County  Durham 

70  Greene,  Charles  C,  Hotel  Graystone,  66,  Geary  Street, 

San  Francisco,  California,  U.S.A. 
'1  Green  well,     Alan     Leonard     Stapylton,     Windlestone 

Colliery.  Ferry  Hill 

Greenwell,  George  Harold.   Herbert  Villa,  Mountenoy 

Road,  Kotherham 
Grey,  John   Neil,  20,   St.   Mary's  Terrace,  Ryton,  S.O., 

County  Durham 

Hail.  Joseph    1'ercival,  Edmondsley  Collier}*,  Chester-le- 

Street    ... 
Hall,     Robert    William,     1,    Railway     Street,    Murton 
Colliery,  via  Sunderland 
16  HamPson,     Alexander,     St.     Helen's  .  Colliery,    Bishop 

Auckland 
7   Handyside,  William.  Jan.,  4,  Brandling  Terrace,  Felling. 
S.O.,  County  Durham 
Hare,  George,  SeghiB  Colliery,  Northumberland  ... 
79  Hawks,    Georce     Arthur,    29,     Dene    Terrace,    Murton 
Colliery,  via  Sunderland      ...         ..  ...    ,     ... 

50  Heaps,    Christoper,    12,    Richmond    Terrace,    Gateshead- 

upon-Tyne 

51  Hedley.  George  William,  Alexander  Terrace,  Coach  Lane 

Houses,   Dinnington   Colliery,    Dudley,    S.O.,    North- 
umberland 

82  Henderson,  William,  4,  Beatrice  Terrace,  New  Herring- 

ton,  Philadelphia,  Fence  Houses    ... 

83  Herriotts,   Joseph   George,   Shampore   Colliery,   Nirsha- 

chatti  P.O.,  via  Barakar,  E.I.R. ,  Bengal,  India 

84  Herron,   Edward,   Holly  Terrace,  Stanley,  S.O.,  County 

Durham 

85  Heslop,   William,   High  Grange,  Hovvden-le-Wear,  S.O., 

County  Durham 

86  Hornsby,  Demster,  Choppington  Colliery,  Scotland  Gate, 

Morpeth  ...         ...         ...         

87  Howson,  Charles,  Harraton  Colliery,  Chester-le-Street    ... 

88  Hudson,  Mark,  115,  Gurney  Vallej',  Bishop  Auckland 

89  Hughes,    Thomas,    Fan    Terrace,    Urpeth  Busty,   Birtley, 

S.O.,  County  Durham 

90  Humble,   John    Norman,   West   Pelton   House,  Beamish, 

S.O.,  County  Durham 

91  Hunter.  Andrew.  2,  Abbotsford  Terrace,  South  Shields  ... 

92  Imrie,  Henry  Marshall,  Western  Hill,  Durham 

93  Jacobs,  Lionel  Asher,  Giridih,  E.I.R. ,  Bengal,  India 

!»4  J  LEGER,  Berb  \rd,  Heathfield,  6,  Brondesbury  Road, 
London,  N.  W. 

95  Jeffery,  Albert  John,  8,  Agents  Terrace,  Boldon  Colliery, 

S.O. ,  County  Durham 

96  Johnson,  Thomas,  54,  Grange  Villa,  Chester-le-Street 

97  Johnson,  William,  Framwellgate  Moor,  Durham    ... 


Date  of  Election 
and  of  Transfer. 

S.  June  10,  1899 
A.  Aug.     1,  1903 

Feb.    15,  1896 

Feb.  10,  1906 
S.  April  4,  1903 
A.  Aug.     1,  1903 


s. 

Feb. 

15, 

1896 

A. 

Aug. 

3, 

1901 

S 

Oct. 

8, 

1898 

A. 

Aug. 

5, 

1905 

S. 

Dec. 

12, 

1903 

A. 

Aug. 

4, 

190  J 

June 

10, 

1905 

S.  Oct.   9,  1897 
A.  Aug.  2,  1902 

Dec.  13,  1902 

Feb.  12,  1898 

June  12,  1897 
Feb.  12,  1898 

Dec.  12,  1903 
S.  Feb.  10,  1900 
A.  Aug.  4,  1906 


Dec.  13,  1902 
Oct.  12,  1901 
April  28,  1900 
Feb.  15,  1896 
Oct.   8,  1898 

Feb.  12,  1898 

S.  Dec.  14,  1901 

A.  Aug.  4,  1906 

Dec.  9,  1905 

Feb.  10,  1906 
S.  Aug.  2,  1902 
A.  Aug.  5,  1905 

Feb.  13,  1897 

Feb.  14,  1903 

S.  Aug.  4,  1900 
A.  Aug.  4,  1906 
S.  June  12,  1897 
A.  Aug.     1,  1903 

April  28,  1 900 
Dec.  9,  1905 
Aug.     6,  1892 


Kellett,  ROBERT,  Risehow  Cottage,  Risehow,  Maryport ... 


Feb.   12,  1898 


LIST    OF    MEMBERS. 


99  Kxrby,  Matthew  Robson,  c/o  A.    L.  Steavenson,  Holywell 

Hall,  Durham  ... 

100  Knight,    William    James,    2,    Front    Street,    Easington 

Colliery,  Castle  Eden,  S.O.,  County  Durham     ... 

101  Liddell,    Christopher,    Kimblesworth  Colliery,  Chester- 

le-Street 

102  Lightley,  John,  Byers  Green,  Spennymoor  ... 

103  Logan,  Reginald  Samuel  Moncrieff,  20.  Boyd  Terrace, 

Blucher  Pit,  Newborn,  S.O.,  Xorthumberlaml  ... 

104  Longridge,  John,  Castlecomer,  S.O.,  County  Kilkenny   .. 

105  McCarthy,    Michael  Dodds,  61,  Mitchell  Street,  Birtley, 

S.O.,  County  Durham 

106  McGregor,   John    Edward,   21,  Theresa  street,  Stanley, 

S.O.,  County  Durham 

107  Marley,  Frederick  Thomas,  Sitalpore  Colliery,  Dishagarh, 

Barakar.E.  I.  K.,  Bengal,  India     ... 

108  Marshall,    John*   Joseph,    14,  Fairford  Terrace,  Stanley. 

S.O.,  County  Durham 

109  Mason,     Benjamin,     Burnopfield      Collier}-,     Burnopfield, 

S.O.,  County  Durham 

110  Melville,    John    Thomas.    17,    Elsdon    Road,    Gosforth, 

Xewcastle-upon-Tyne 

111  Merivale,    Charles     Herman,     Middleton     Estate     and 

Colliery  Company,  Middleton,  Leeds 

112  Mxlburn,    Edwin   Walter,  Trevelyan  House,  Ashington, 

Morpeth 

113  Milf.crn,  William.  Birtley  White  House,  near  Chester  de- 

Street 

114  Milbcrne,    John     Ethebington,    Redworth     Road,    New 

Shildon,  S.O.,  County  Durham 

115  Miller,  Alexander,  Woonona,  near  Sydney,  New  South 

Wales.  Australia 
lib'   Minns,  Thomas  Tate,    Jun.,    Binchester   Blocks,    Bishop 

Auckland 
117   Minto,   George    William,    Coolbawn,    Castlecomer,   S.O. , 

County  Kilkenny 
118*Miti  hell- Withers,  William   Charles,   P.O.    Box    2969, 

Johannesburg,  Transvaal     ... 

119  Morland,   Thomas,   New  Herrington,  Philadelphia,  Fence 

Houses  ... 

120  Morson,  Farrer  William,  Glenholm,  Crook,  S.O.,  County 

Durham 

121  Musgrove,  William,  Heddon  Colliery,  Northumberland... 


122  Naisbit,  John,  Xo.  48,  Tudhoe  Colliery,  Spennymoor 

123  Nelson,  Charles  Anthony,  c/o  Henry  Cawood  Embleton, 

7,  Central  Bank  Chambers,  Leeds  .. 

124  Nelson,   Geor<;e   Catron,  Greenhead    Terrace,    Chopwell 

Colliery,  Ebchester,  S.O.,  County  Durham 

125  Xesbit,  John   Straker,   Marley  Hill   Colliery,   Swalwell, 

S.O. ,  County  Durham 

126  Oliver,    William,    Mawstons    Buildings,    New    Seaham, 

Sunderland 

127  Owen,  William  Rowland,  The  Sangli  Gold-mines,  Limited, 

Gadag,  Bombay  Presidency,  India 

128  Parkin,     Thomas     Wakeeield,     17,     Gowland     Terrace, 

Wheatley  Hill  Colliery,  Thornley,  S.O.,  County  Durham 

129  Parrington,  Thomas  Elliott.  Hill  House,  Monkwearmouth 


liii 

Date  of  Election 
and  of  Transfer. 

S.  June  9,  1900 
A.  Aug.  1,  1903 

Oct.  11,  1902 

S.  Dec.  14,  1901 
A.  Aug.  6,  1904 

April  25,  1896 
S.  Feb.  9,  1901 
A.  Aug.  1,  1903 

Feb.  11.  1905 


Dec.  14,  1901 

S.  April  4,  1903 

A.  Aug.  1,  1903 

S.  Oct.  S,  189S 

A.  Aug.  5,  1905 

April  9,  1904 

April  11,  1891 

April  8,  1899 
S.  June  9,  1900 
A.  Aug.  6,  1904 
S.  Feb.  10,  1900 
A.  Aug.  5,  1905 

June  8,  1895 
S.  Oct.  14,  1899 
A.  Aug.  6,  1904 

Oct.  10,  1903 
S.  April  10,  1897 
A.  Aug.  1,  1903 

Oct.  10,  1891 
S.  April  28,  1900 
A.  Aug.  2,  1902 

Feb.  11,  1899 

Aug.  4,  1900 
S.  June  S,  1895 
A.  Aug.  1,  1903 

April  27,  1895 

Aug.  5,  1905 


Feb. 

S.  Oct. 

A.  Aug. 


8,  1902 

9,  1897 
5,  1905 


Dec.  12,  1903 
Feb.  12,  1898 


Feb.  8,  1902 
S.  Aug.  3,  1895 
A.  Aug.  1,  1903 


liv 


LIST    OF    MEMBERS. 


130  Pattison,    Charles   Arthur,    High  Grange,    Howden-le- 

Wear,  S.O.,  County  Durham         ...         

131  Pattison,  William,  Clydesdale  Colliery,  Wolvehoek,  Orange 

River  Colony,  South  Africa 
13-2  Pearson,    John   Charlton,   Swiss   Cottage,    Westerhope, 
Newcastle  upon-Tyne 

133  Pedelty,    Simon,    Broomhill  Colliery,    Acklington,    S.O., 

Northumberland 

134  Peel,   George,  Jun.,  -7,   Langley  Street,    Langley   Park, 

Durham 

135  Phelps,    Charles,    c/o    Darby    and   Company,    Sandakan, 

British  North  Borneo 

136  Potts,  Laurance  Wylam,  The  Learn,  Felling,  S.O.,  County 

Durham 

137  Pratt,  George  Ross,  Springwell  Colliery,  Gateshead-upon- 

Tyne     ...        

138  Prootor,  Thomas*  Woodhorn  Colliery,  Morpeth 

139  Pumphrey,  Charles  Ernest,    Minster  Acres,  Riding  Mill, 

S.O.,  Northumberland 

140  Raine,     Fred.     J.,     Wellington     Terrace,     Birtley,     S.O., 

County  Durham 

141  Ramsay.   John    Gladstone,    Page    Bank   Colliery,  Spenny- 

nioor 

142  Richardson,  Benjamin,    1,  Davy  Street,    Deanbank,   Ferry 

Hill        

143  Richardson,  Sydney       

144  Ridley,     George    D.,     105,    Cardigan    Terrace,    Heaton, 

Xewcastle-upon-Tyne 

145  Ridpath,  Tom  R.,  Medomsley,  S.O.,  County  Durham 

146  Rivers,  John,  Bow  Street,  'I  hornley  Colliery,  Durham     .. 

147  Robinson,  John  William,   Callerton,   Kenton,  Newcastle- 

upon-Tyne 

148  Robinson",    John     William,     3,    Victoria    Terrace,    East 

Boldon,  S.O.,  County  Durham 

149  Robson,  William,  Jun.,  Durham  House,  Hanham,  Bristol 

150  Rochester,   William,  1,  Office  Row,   Netherton  Colliery, 

Ned derton,  Newcastle-upon-Tyne ... 

151  Rochester,     William,      Ryton     Barmoor,     Ryton,    S.O., 

County  Durham 

152  Rochester,    William    Simm,    Front    Street,     Littletown, 

Durham 

153  Rogers,    John,     1,    The    Avenue,    Murton    Colliery,     via 

Sunderland 

154  Rolfe,     Robert,     Middle    Friarside,     Burnoprield,    S.O., 

Count}' Durham 

155  Roscamp,  Joseph  Cresswell,  Perkinsville,  Ouston,  Chester- 

le-Street 

156  Rutherford,    Thomas   Easton,  West  Shield  Row  Colliery, 

Stanley,  S.O.,  County  Durham 

157  Saner,  Charles  B.,  Village  Deep,  Limited,  P.O.  Box  1  176, 

Johannesburg,  Transvaal    ... 

158  Schollick,    Thomas,     13,    Model    Street,    New     Seaham, 

Sunderland 

159  Seed,  Alexander,  1,  College  Terrace,    Brandon  Colliery, 

S.O.,  County  Durham 

160  Severs,  Jonathan,  Stanley,  S.O.,  County  Durham 

161  Simpson,  Richard  Charlton,  Wellington  Terrace,  Edmonds- 

ley,  Chester-le-Street 


Date  of  Election 

and  of  Transfer. 

S.  April  13,  1901 
A.  Aug.    5,  1905 

Dec.    13,  1902 

Feb.    14,  1903 

Dec.    10.  1892 

April    4,  1903 

Aug.     3,  lUOl 

April    4,  1903 

June     8,  1895 

Oct,     13,  1894 

S.  Dec.    10,  1904 

A.  Aug.     4,  1906 

S.  Feb.    15,  1896 
A.  Aug.     6,  1904 

Dec.    10,  1892 

April  7,  1906 
S.  Oct.  9,  1897 
A.  Aug.    6,  1904 

Feb.  8,  1890 

S.  June  8,  1901 

A.  Aug.  4,  1906 

Feb.  9,  1895 

Dec.  13,  1902 
S.  April  12,  1902 
A.  Aug.  5,  R>05 
S.  June  11,  1892 
A.  Aug.     3,  1895 

Dec.     9,  1905 

Dec.    10,  1898 

Feb.  13,  1904 

•  S.  April   8,  1899 

A.  Aug.    4,  1906 

Dec.      9,  1905 

Aug.  2,  1902 
S.  June  10,  1899 
A.  Aug.     4,  1906 

April  10,  1897 

Dec.    12,  1903 

April  4,  1903 
S.  June  8,  1895 
A.  Aug.     4,  1900 

Feb.  13,  1904 


LIST    OF    MEMBERS. 


162  Smaliavood,    Percy   Edmund,   Chopwell    Colliery,    Lintz 

Green,  County  Durham 

163  Snowdon,    Thomas,    Jan..     Oakwood,     Cockfield,     S.O., 

County  Durham 

164  Southern,     Stephen,     Heworth    Colliery,    Felling,    S.O., 

County  Durham 

165  Stobart,  Thomas  Carlton,  Ushaw  Moor  Colliery,  Durham 

166  Stoker.  Nicholas,  South  Pelaw  Colliery,  Chester-le-Street 

167  Stokoe,     John    George,     Station    Road,     Birtley,    S.O. , 

County  Durham 
L68   Si  MMEREELL,  Richard,  Preston  Colliery,  North  Shields    ... 

169  Swan.    Joseph    Todd,     Heddon    Colliery,     Wylam,    S.O., 

Northumberland 

170  Swan,     William     Edward,      Washington     Colliery.    Co. 

Durham 

171  Tate,    Robert    Simon,    Trimdon    Grange,    S.O.,    County 

Durham 

172  Taylor,    Herbert   William,    El   Bote   Mine,   Zacatecas, 

Mexico 

173  Turnbull  William,  West  Holywell,  Backwortli  Colliery, 

Newcastle-upon-Tyne 

174  Turner,    George,    Tindale   Terrace,    Roachburn    Colliery, 

Brampton  Junction,  Carlisle 

175  Tweddell,    John    Smith.    Sea ton  Delaval  Colliery,  S.O. , 

Northumberland 

176  Urwin.  John 

177  Urwin,    Thomas,    Dipton    Colliery,   Lintz   Green,    County 

Durham 

178  Wainwright,    William,  Heworth  Colliery,  Felling,  S.O., 

County  Durham 

179  Walton,    Arthur    John,     Bettisfield    Colliery,    Bagillt, 

S.O.,  Flintshire  

180  Walton,   Harry,    Durham   Road,   Consett,   S.O.,   County 

Durham 
1S1    Welsh,     Arthur,    Red    House,    Tunstall    Village,    near 
Sunderland 

182  Whitfield.  Thomas  Cuthbert  

183  Widdas,  Frank,  Ashcroft,  Bishop  Auckland 

184  Wilkinson,  John  William,  South  Durham  Cottages,  Eldon 

Old, Pit,  Bishop  Auckland    ... 

185  Wilkinson,   Maurice  Hewson,   Medomsley,  S.O.,  Count}' 

Durham 

186  Willis,  Henry  Stevenson,  Medomsley,  S.O.,  County  Durham 

187  Wilson,    Christopher,    40,    Morris   Street,  Birtley,  S.O., 

Countv  Durham 

188  Wilson.  Hugh,  18,  Grange  Villa.  Chester-le-Street 

189  Yielder,   Hugh  Lishman,    14,   Moor   View,   Ryton,  S.O., 

County  Durham 

190  Young,  George  Ellis,  Findon  Hill,  Sacriston,  Durham    ... 


lv 


Date  of  Election 
and  of  Transfer. 


Oct.  11,  1902 
June  12,  1897 
Aug.  3,  1901 
Dec.  14.  L895 
Aug.  3,  1901 
Aug.  2,  1902 
Feb.  13,  1904 

Dec.  9,  1899 
Dec.  9,  1905 
Dec.  13,  1902 
Aug.  4,  1906 

April  9,  1904 

Aug.  3,  1901 
Aug.  4,  1903 

Aug.  2,  1902 

Oct.   8,  1904 

June  8,  1895 
Feb.  13,  1897 
Aug.  1,  1903 

Feb.  15,  1S96 

Feb.  14,  1903 


April    2,  1898 

Feb.  12,  1898 

Aug.  1,  1903 

Dec.  10,  1904 

Aug.  1,  1896 

Aug.  1,  1903 

Oct.  8,  1904 

Dec.  8,  1900 

Dec.  13,  1902 

Dec.  12,  1903 

Feb.  13,-  1892 

Aug.  4,  1900 

Feb.  11,  1905 

Feb.  13.  1904 


April  7,  190b" 
Aug.  3,  1901 
Aug.     5,  1905 


STUDENTS  (Stud.I.M.E.). 

Date  of  Election. 
1   Annett,    Hu<;ti    Clarkson,     Widdrington,    Acklington,    S.O., 

Northumberland      Feb.    15,  1906 


2  Barrett,  Rollo  Samuel,  Whitehill  Hall,  Chester-le-Street 


Dec.      9,  1900 


hi  LIST    OF    MEMBERS. 

Date  of  Election. 

:;  Blandford,   Thomas,    Deaf    Hill    Colliery,    Trimdon    Grange, 

S.O.,  County  Durham         Dec.     12,1903 

4  Brandon,     Gboefry,    i>.     Kensington    Gardens,     Monkseaton, 

Whitley  Bay,  S.O.,  Northumberland Dee.      8,  1900 

5  Brown,    Edward   Otto    Forster,    Springfort,    Stoke   Bishop, 

Bristol  Dec.    14,  1901 

6  i  aii  \no.    William,    Eedley  Hope   Colliery,   Tow    Law,  S.O., 

Count}  Durham       April    7,1906 

7  Church,  Robert  William,  Dragon  Villa,  Durham         Dec.      9,  l!>0f> 

S  Dixon,  George,  It,  Queen's  Square,  Eastwood,  Nottingham  Feb.    9,  1901 

9  Douglas,  Albert  Edward,  Usworth  Hall,  County  Durham     ...  Aug.     1,  1903 

10  ELLIOT,  Arthur,  13,  Eldon  Place,  Newcastle-upon-Tyne  ...   Dec.    13,  1902 

11  Field,  Benjamin  Stares,  ti,  South  View,  Annfield  Plain,  8.0. , 

County  Durham       ...  ...         ...         ...         ...         ...  Aug.     2,  1902 

12  Fowler,  Robert  Norman.  Staindrop  House,  Station  Road,  New 

Washington,  Washington  Station,  S.O.,  County  Durham    ...  Aug.     2,  1902 

13  Gidnet,    William    Henry,    9,    Ravensbourne    Terrace,    South 

Shields  April  13,  1901 

14  Gilchrist,  George  Atkinson,  17,  Eldon  Place,  Newcastle-upon- 

Tyne  Dec.    14,  1901 

1.")  Gullachsen,   Berent  Conrad,   Colliery  Offices,  New  Seaham, 

Sunderland April    S,  1905 

16  Harper,    Georce    Octayioi  s,    Greenhead,    Chopwell   Colliery, 

Lint z  Green,  County  Durham       ...         ...      -  ...         ...         ...  Feb.      S,  1902 

17  Hawkins,  John  Bridges  Bailey,  Staganhoe  Park,  Welwyn      ...  Dec.    13,  1902 

18  Hedley,  Rowland  Frank  Hutton,  Langholme,  Roker,  Sunder- 

land             April    4,  1903 

19  Heslop,  Wardle,  Westfield,  Benwell,  Newcastle-upon-Tyne    ...  Dec.    10,  1904 
•20  HuGGUP,  Ralph,  1,  Bentinek  Place,  Newcastle-upon-Tyne        ...  Feb.   10,   1906 

21  Hu.mp.lk.    Ernest,   Shotton  Colliery,  Castle  Eden,  S.O.,  County 

Durham Feb.    14,  1903 

22  Hltton.  Allan  Robinson  Bowes,  Peases  West  Colliery  Offices, 

Crook,  S.O.,  County  Durham      April    8,1905 

23  Jones,  Waltkr,  Thornley  Colliery  Office,  Thornley,  S.O.,  County 

Durham  * Feb.     9,  1901 

24  Junor   Patrick  Bruce,  Jun.,  32,  Durdham  Park,  Bristol        ...  April  12,  1902 

25  Lawson,  Richard  Forster,  Daisy  Hill,  Edmondsley,  Chester-le- 

Mreet  Feb.     13,  1904 

26  Liddell,   Henry  Norman    John,   Grange    Road,   Ryton,   S.O.-, 

County  Durham        ...         ...         ...         ...         ...         ...         ...  June  10,  1905 

27  MacGregor,   Donald,   Seghill  Colliery.  Seghill,   Dudley,   S.O., 

Northumberland      Feb.      9,  1901 

28  MaynaRD,  Francis  George,  Wear  Villa,  North  Biddick,  Wash- 

ington, S.O.,  County  Durham       June  14,  1902 

20  Nablb,  Feliciano,  17,  Hazelwood  Avenue,  Jesmond,  Newcastle- 

upon-Tyne     Dec.    9,    1905 

30  Nicholson,   George  Thompson,   Dene  House,  Scotswood,  S.O., 

Northumberland      Dec.    10,  1904 

31  Oliver,     Ernest     Hunter,     Denewell     Avenue,     Low     Fell, 

Gateshead-upon-Tyne         Feb.      8,  1902 

32  Oswald,  (.loki.e  Robert,  7,  Metexu,  Street,  Ton  Pentre,  Rhond- 

da,  South  Wales      June     9,  1900 

33  Palmer,  Harry,  The  Manor  House,  Medomsley,  S.O.,  County 

Durham  June   14,  1902 


LIST    OF    MEMBERS.  lvil 

Date  of  Election. 

34  Palmer,     Meyrick,     The    Manor    House,     Medornsley,     S.O., 

County  Durham         ...         ...         ...  June    8,  1901 

35  I'arrington,  Henry  Mason,  Hill  House,  Monkwearmouth      ...  Feb.   13,  1904 

36  PottSj  Alfred,  Esh  Colliery  Office,  near  Durham  ...         ...  Aug.     1,  1903 

37  Richardson,    Frank,    Stratford    House,     Hast     Boldon,     S.O., 

County  Durham        Oct.     12,  1901 

38  Robinson,   Claud    Alleyne,    The    Chesnuts,    Bolton-le-Sands, 

Carnforth      ...         ...         ...         ...         ...         ...         ...  Aug.    5,    1905 

39  Robinson,  Stanley,  Bunker  Hill,  Fence  Houses  ...        ...        ...  Oct.     12,  1901 

40  Roose,  Hubert  F.  G.,  Royal  School  of  Mines,  South  Kensington, 

London  Dec.      9,  1899 

41  Scott,  George  Henry  Hall,  co  Thomas  Emerson  Forster,  3, 

Eldon  Square,  Newcastle-upon-Tyne      ...         ...         ...         ...  April  12,  1902 

42  Sharp,  Charles  Gordon,  Riding  Mill,  S.O.,  Northumberland...  Feb.  10,   1906 

43  Simpson,  Joseph,  Wheatley  Hill  Colliery  Office,  Thornley,  S.O.. 

County  Durham  ...         ...         ...         ...         ...         ...  June  10,  1905 

44  Smith,    Ernest   Arthur,    3,   Bath   Terrace,    Seaham   Harbour, 

Sunderland Dec.     9,    1905 

45  Southern,   Charles,    Heworth  Colliery,  Felling,  S.O.,    County 

Durham         June    10,  1903 

46  Strong,  George  Adamson,  2,   West  View,   Low   Eighton,  Low- 

Fell,  Gateshead-upon-Tyne  ...         ...  ...         ...         ...  Aug.     2,  1902 

47  Thirlwell,  Thomas  A.,  18,  Lynwood  Avenue,  Bentinck  Road, 

Newcastle-upon-Tyne         ...         ...         ...         ...  ...         ...  Dec.    13,  1902 

48  Thompson,  George  Heron    Dinsdale,  Dinsdale  Vale,   Windsor 

Avenue,  Waterloo,  Blyth Feb.    14,1903 

49  Thornton,  Frank,  Cornsay  Colliery,  Durham       Feb.     8,1902 

50  Walker,  Joseph  Noi  i  Aug.    6,  1904 

51  Weeks,  Francis  Mathwin,  3,  St.  Mary's  Terrace,  Ryton,  S.O., 

County  Durham       Feb.    10,1906 

52  Welch,  William  Hall,  Ravensworth  Colliery  Office.  Low  Fell, 

Gateshead-upon-Tyne        ...         ...         ...         ...         ..  ...  Feb.    10,  1906 

53  Wilkinson,  Ralph  Percy.  Burnmoor  Lodge,  Fence  Houses     ...  Dec.      9,  1905 

54  Wilson,  William,  Usworth  Colliery,  Washington,  S.O.,  County 

Durham  Aug.     2,  1902 

55  Wraith,  Alfred  Osborn,  Moor  House,  Spennymoor  ...         ...  June     9,  1900 

56  Wraith,  Charles  Osborn,  Thornley  Colliei-y  Office,  Thornley, 

S.O.',  County  Durham        June  10,  1905 


SUBSCRIBERS. 

1  Owners  of  Ashington  Colliery,  Newcastle-upon-Tyne. 

2  BlRTLEY  [RON  COMPANY  (3),  Birtley,  S.O.,  County  Durham. 

3  The   Broken   Hill   Proprietary    Company,    Limited,  3,  Great  Winchester 

Street,  London,   E.I  . 

4  Brunner,   Mond  and  Company,    Limited,  Northwich. 

5  The  Most  Honourable  the  Marquess  of  Bite.  Bute  Estate  Offices,  Aberdare. 

6  Butterknowle  Colliery  Company.  Darlington. 

7  Cowpen  Coal  Company,  Limited  (2),  F,  King  Street,  Newcastle-upon-Tyne. 

8  The  Honourable  Lord  Ninian  Edward  Crichton-Stuart,  House  of  Falkland, 

Falkland,  S.O.,   Fifeshire.     All  Transactions  and  Correspondence  sent  to 
c  o  J.  and  F.  Anderson,  48,  Castle  Street,  Edinburgh. 

9  Dominion  Coal  Company,  Limited,  Glace  Bay.  Nova  Scotia. 

10  The   Right    Honourable   the    Earl  of   Durham    (2),  Lambton  Offices,  Fence 

Houses. 

11  The   Right  Honourable   the    Earl    of    Ellesmere    (2),    Bridgewater  Offices, 

Walkden,  Manchester.     Transactions  sent  to  Jno.  Henry  V.  Hart-Davis, 
Bridgewater  Offices,  Walkden,  Manchester, 
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12  Elswick  Coa]  Company,  Limited,  Newcastle-upon-Tyne. 

i:;    \     GoERZ    \nd  Company,    Limited,  20,  Bishopsgate  Street  Within,    London, 

i: .« 

14  D.  H.  and  6.  Eaggie,  Wearmouth  Patenl   1  tope  Works,  Sunderland. 

15  Harton  Coal  Company,  Limited  (3),  Hurt  on  Collieries,  South  Shields. 

16  Hetton  Coal  Company  (5),  Fence  Houses. 

17  JamesJoicei    ind  Company,  Limited  (2),  Newcastle-upon-Tyne. 

is  Lambton  Collieeies,  Limited  (2),  E,  Queen  Street,  Newcastle-upon-Tyne. 
in  The  Mosl  Bonourable  the  Marqi  ess  oi  Londonderry  (5),  c/o  Vincent  Charles 

Stuart   Wortley  Corbett,   Londonderry  Offices,  Seaham  Harbour. 
■20  Mavok  \m>  Cottlson,  Limited,  47,  Broad  street,  Mile-End,  Glasgow. 

21  North   Brancepete  Coal  Company,   Limited,  Crown  Street  Chambers,  Dar- 

lington. 

22  Owners  of  North  Hetton  Colliery  (3),  Fence  Houses. 

•J.'!  Osbeck  ind  Company,  Lit  Timber  Merchants,  Newcastle-upon-Tyne. 

•24  Ryhope  Coal  Company  (2),  Ryhope  Colliery.  Sunderland. 

2">  Owners  of  Seghiij  Colliery,  Seghill,  Dudley,  S.O.,  Northumberland. 

26  Siemens  Brothers  \nd  Company,  Limited,  39,  Collingwood  Buildings,  New- 

castle-upon-Tyne. 

27  Soi  [Ete  Houillere  de  Lievin  (Pas-de-Calais\  Lievin,  Pas-de-Calais,  France. 

28  Owners   of   Sooth    Hetton    and    Morton   Collieries  (2),  50,  John  Street, 

Sunderland. 

29  Owners  of  Stella  Colliery,  Hedgefield,   Blaydon-upon-Tyne,  S.O.,  County 

Durham. 

30  Owners  of  Throckley  Colliery,  Newcastle-upon-Tyne. 

:>l  Owners  of  Victoria  Garesfield  Colliery,  Victoria  Uaresfield  Colliery, 
Lintz  Green,  Co.  Durham.  Transactions  sent  to  H.  Peile,  Priestman's 
Collieries,  Limited,  Milburn  House,  Newcastle-upon-Tyne. 

32  Owners  of  Wearmouth  Colliery  (2),  Sunderland. 

33  Westport  Coal  Company,  Limited  (2).  Dunedin,  New  Zealand. 


ENUMERATION. 

August  4,  1906. 


Honorary  M  e  m  b e us 
Members    ... 
Associate  Members 
Associates 
St r dents 
Subscribers 


Total      ...  1,349 


Members  are  desired  to  communicate  all  changes  of  address,  or  any  corrections  or 
omissions  in  the  list  of  names,  to  the  Secretary. 


SYLLABUS  OF  LECTURES.  lix 

BRIEF    SYLLABUS 

OF    THE 

THREE  YEARS'  COURSE  OF  LECTURES 

FOB 

COLLIERY  ENGINEERS,  ENGINEWRIGHTS,  APPRENTICE 
MECHANICS  AND  OTHERS. 


The  Council  of  The  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers,  in  collaboration  with  the  Council  of  Armstrong  College,  have  ar- 
ranged a  course  of  Lectures  for  Colliery  Engineers,  Enginewrights,  Apprentice 
Mechanics  and  others,  to  be  delivered  at  Armstrong  College,  Newcastle-upon- 
Tyne. 

The  course  will  extend  over  three  winter  sessions,  and  involves  attendance 
for  about  24  Saturday  afternoons,  from  3  p.m.  to  5  p.m.,  during  each  session. 
Students  can  enter  any  of  the  courses,  each  series  of  Lectures  being,  as  far  as 
possible,  entirely  independent  of  the  others,  and  constituting  a  complete  course 
upon  its  own  subject. 

It  is  desirable  that  Students  should  not  be  less  than  17  years  of  age. 

The  delivery  of  the  next  course  of  Lectures  will  commence  on  October  6th, 
1906.     The  fee  for  the  series  of  four  courses  given  during  each  session  is  £1  10s. 

Examinations  will  be  held  at  the  end  of  each  course  in  the  respective  subjects. 
Certificates  will  be  granted  to  those  Students  who  attend  satisfactorily  and  pass 
the  Examinations  throughout  the  three  years'  course,  and  Prizes  will  be  awarded 
annually  to  the  two  Students  who  do  best  in  the  aggregate  Examinations  of  the 
year. 

The  Council  recommend  that  colliery  owners  and  others,  who  send  Students 
to  these  classes,  should  insist  upon  home  work  being  done  regularly. 

Certificates  have  been  awarded  to  the  following  Students  who  have  com- 
pleted the  three  years'  course  : — Messrs.  J.  Agar,  T.  Barrow,  R.  B.  Gardner  and 
H.  Purves.  Messrs.  S.  Cadwallender  and  R.  B.  Gardner,  who  gained  the  highest 
aggregate  number  of  marks,  have  been  awarded  first  and  second  prizes  respec- 
tively for  the  session,  1905-1906. 

A  number  of  colliery  owners  have  agreed  to  pay  the  fees  and  (or)  train  fares 
of  some  of  their  employees  whom  they  propose  to  send  to  the  course  of  Lectures. 

Any  further  information  will  be  supplied  on  application  to  Mr.  F.  H.  Pruen, 
Secretary,  Armstrong  College,  Newcastle-upon-Tyne,  or  Mr.  M.  ^Yalton 
Brown,  Secretary,  The  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers,  Neville  Hall,  Newcastle-upon-Tyne. 


MICHAELMAS  TERM,  Commencing  ox  October  6th,  1906. 

Mensuration. — 3-0  to  3  50  p.m. 

.  Lectwer— Mr.  G.  W.  Caunt,  M.A. 

Lengths,  triangles,  similar  figures,  chords,  arcs  and  circumferences  of  circles. 
Areas  of  plain  figures  ;  rectangles,  parallelograms,  triangles  and  rectilinear 
figures  ;  circles,  sectors  and  segments  of  circles  ;  Simpson's  rule  ;  similar  figures. 
Yolumes  of  solid  figures  ;  parallelopiped,  right  prism,  right  circular  cylinder,  ring 
and  pipe,  right  pyramid,  right  circular  cone  and  sphere.  Areas  of  surfaces  of 
solids  ;    plane  surfaces,  right  circular  cylinder,  right   circular  cone  and  sphere. 


lx  SYLLABUS   OF    LECTURES. 

The  Chemistry  of  Fuel. — 4\i  to  4'.V)  p.m. 

Lecturer— Mr.  F.  C.  Garrett,  D.Sc.,  F.C.S. 

Nature  of  fuels  in  general.  The  chemistry  of  carbon  and  its  oxides. 
Natural  and  artificial  fuels,  gaseous  fuels,  gas-producers.  Calorific  power  and 
calorific  intensity  of  fuel.     Pyrometry. 

EPIPHANY  TERM,  Commencing  on  January  12th,  1907. 

Strength  ot  Materials  (w  mi  Experimental  Illustrations). — 3*0  to  3  50  p.m. 

Lecturer — Mr.  H.  R.  Cullen,  M.A. 

Materials  used  in  construction: — Cast-iron,  wrought-iron,  steel,  brass,  brick, 
stress  and  strain.  Strength  under  tension,  compression,  shearing  and  bending. 
Breaking  and  working  strengths  ;  factors  of  safety  ;  the  effect  of  live  loads  ; 
extension  and  compression  under  loads  ;  behaviour  of  material  under  stress  ; 
effect  of  length  of  specimens. 

The  lectures  will  he  illustrated  by  actual  experiments  on  the  100  tons  testing- 
machine  in  the  Engineering  Laboratory. 

Experimental  Mechanics.-  4o  to  4-55  p.m. 

Lecturer — Mr.  H.   Mounts  Airky,  M.Sc. 

Introductory  definitions,  with  illustrations;  force  and  work,  and  their 
measurement  ;  power  :  horsepower  ;  principle  of  the  conservation  of  energy. 
Machines  for  changing  the  magnitude  and  the  direction  of  force  ;  workshop 
appliances,  lever,  single  and  double  purchase  winches,  pulleys,  inclined  plane  and 
screw,  screwjack  ;  friction,  efficiency  of  machines.'  Graphical  representation  of 
forces.  Specific  gravity  and  its  determination  by  the  hydrostatic  balance.  The 
atmosphere  and  the  pressure  it  exerts  ;  the  barometer  ;  lifting  and  forcing  pumps. 


1907-1908.— MICHAELMAS  TERM. 

Theoretical  Electricity. 

Li 'hirer — Mr.  H.  Morris-  Airey,   M.Sc. 

Magnetism ;  lines  of  magnetic  force,  magnetic  field ;  distinctive  magnetic 
properties  of  iron  and  steel.  Electricity ;  production  of  an  electric  current ; 
magnetic,  chemical  and  heating  effects  of  the  current ;  measurement  of  current 
strength,  electro-motive  force  and  resistance  ;  practical  electrical  units,  the 
ampere,  volt  and  ohm ;  Ohm's  Law.  The  principle  of  the  dynamo  and  the 
electric  motor. 

Electrical  Engineering. 

Lecturer— Prof.   W.  M.  Thornton,  D.Sc,  M.I.E.E. 

Systems  of  measurement,  current,  voltage,  resistance,  practical  instruments, 
magnetic  induction,  continuous-current  dynamos,  details  of  construction,  motors, 
methods  of  connecting  and  testing  dynamos  and  motors,  alternating  currents, 
incandescent  and  arc  lamps,  secondary  cells,  mains,  cables,  wiring  of  buildings 
and  mines,  applications  of  electric-motive  power  in  mining. 

1907-1908.— EPIPHANY  TERM. 

The  Steam-engine. 

Lecturer — Mr.  H.  R.  Cullen,  M.A. 

Heat,  its  measurement  and  transfer  ;  saturated  steam  ;  pressure  and  tempera- 
ture of  steam  ;  expansion  of  steam  ;  the  indicator  and  indicator-diagrams  ;  horse- 
power,  indicated  and  effective  ;  simple  forms  of  the  steam-engine,  valves  and  the 
distribution  of  steam,  governors ;  compound  and  triple-expansion  engines  ; 
efficiency  of  the  steam-engine ;  steam-boilers,  combustion  and  draught ; 
evaporative  power  of  coal. 
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Haulage  and  Winding. 

Lecturer— Prof.  Henry  Louis,  M.A.,  A.R.S.M. 

Main  haulage-roads,  animal  traction,  self-acting  inclines,  engine-planes,  main- 
aml-tail-rope  haulage,  endless-rope  or  endless-chain  haulage  ;  haulage-engines, 
plant  and  appliances,  underground  haulage-engines ;  electric,  hydraulic  and 
pneumatic  engines ;  secondary  haulage.  Onsetting  and  banking.  Winding- 
engines,  cages,  ropes,  safety  appliances,  pulley-frames,  heapsteads,  surface 
arrangements. 


1908-1909.— MICHAELMAS  TERM. 

Transmission  of  Power. 

Lecturer — Mr.  H.  R.  Cullen,  M.A. 

Work  and  power  ;  different  forms  of  energy,  its  storage,  transformation  and 
transmission  ;  simple  machines,  friction  and  lost  work,  efficiency  of  machinery  ; 
methods  of  transmitting  power,  shafting  and  bearings,  spur-and-bevel  wheels, 
rope  gearing,  hydraulic  transmission,  compressed-air  transmission  ;  the  steam- 
engine  and  boiler  ;  comparison  of  different  methods. 

Pumping  and  Ventilation. 
Lecturer — Prof.  Henry  Louis,  M.A.,  A.R.S.M. 

Elementary  notions  of  drainage,  dams,  reservoirs ;  syphons  ;  baling ; 
arrangement  of  pumps,  driving,  starting  and  working  pumps  ;  pipes  ;  bucket- 
pumps  ;  plunger-pumps  ;  details,  balance-bobs,  angle-bobs,  spears,  catches,  etc.  ; 
pump-valves  ;  direct-acting  pumps  ;  electric,  pneumatic  and  hydraulic  pumps. 

Principles  of  ventilation  ;  movement  of  air-currents  ;  measurement  of  air- 
currents,  anemometers,  water-gauges  ;  natural  ventilation  ;  ventilating  appliances, 
fans,  furnaces  ;  distribution  of  air-currents,  splitting  currents,  doors,  stoppings, 
regulators  ;  general  considerations  affecting  ventilation. 

1908-1909.— EPIPHANY  TERM. 

Iron  and  Steel. 

Lecturer—  Mr.  H.  Dean,  A.R.S.M. 

The  nature  of  the  raw  materials  used  in  the  manufacture  of  iron  and  steel. 
Chemical  composition  of  coal  and  other  fuels.  The  phenomena  of  combustion. 
Caseous  fuel  and  gas-producers.  Fire-resisting  materials.  The  ores  of  iron. 
The  blast-furnace  ;  conversion  of  pig-iron  into  wrought-iron  and  steel.  The 
puddling  process  and  the  various  methods  of  steel  making.  The  structure  and 
nature  of  steel ;  hardening  and  tempering. 

Mining  Machinery  (mainly  Machinery  used  Underground). 

Lecturer— Prof.  Henry  Louis,  M.A.,  A.R.S.M. 

Methods  of  conveying  power  underground,  comparison  of  methods  :  com- 
pressed air,  electricity,  water,  steam,  ropes.  Air-compressors,  simple  and  stage 
compressors.  Diagrams.  Valve  construction.  Cooling.  Receivers  and  fittings. 
Pipes.  Percussion  and  rotary  rock-drills  and  their  construction.  Dynamos  and 
motors  used  for  undei'ground  operations.  Sparking  and  its  dangers.  Leads. 
Rock-drills.  Coal-cutting  machinery  of  various  types.  Heading-machines. 
Underground  hauling,  winding  and  pumping  engines.     Miscellaneous  applications. 


hii  i, 1ST  OF  TRANSACTIONS  AND  JOURNALS. 


LIST  OF  TRANSACTIONS    VXD  JOURNALS  OF  SOCIETIES, 
Etc.,  IN  THE  LIBRARY. 

Vcado'mie  Royale  des  -  des  Lettres  et  des  Beaux-Arts  de  Belgique,   Brussels. 

Annuaire. complete  from  L882.     Bulletin, complete  from  vol.iii. 

.;  Acetylene  Association.  London.     Proceedings,  complete. 
Acts  of  Parliament. 

Africa.     Records  of  South-eastern  Africa,  by  George  McCall  Theal.     Comph st( 
African  Review,  London.     Complete  from  vol.  i\..  L896,  to  vol.  \li.,  1904. 
;  African  World,  London.     Complete  from  vol.  i.,  1902. 

"  American  Academy  of  Arts  and  Sciences,  Boston.     Memoirs,  complete  from  vol.  i.,  1873. 
Proceedings,  complete  from  vol.  i.,  1846. 

erican  Engineer  and  Railroad  Journal,  New  York  City.    Vol.  lxvii.,  1S93  (incomplete) ; 
vol.   lxviii..   1894;    vol.   l\i\.,    1895  (incomplete):    and  complete  from  vol.   lxxv., 
1901,  part  12. 
►American  <ias  Light  Journal,  New  York  City.     Complete  from  vol.  lxxv.,  1901,  no.  22. 
►American  Institute  of  Electrical  Engineers,  New  York  City.     Transactions,  complete 
from  vol.  xviii.,  1901. 
American  Institute  of   Mining  Engineers,   New  York    City.      Bulletin,  nos.   1  and  1. 
Transactions,  complete  from  1871. 
J  American  Machinist,  London.     Complete  from  vol.  xvii.,  1894. 
American  Manufacturer  and  Iron  World,  Pittsburg.     Complete  from  vol.  lxx.,  1902,  to 
vol.  In  xviii..  1906. 
♦American  Philosophical  Society,  Philadelphia.      Proceedings,  complete  from  vol.  xl., 

1901. 
♦American  Society  of  Civil  Engineers,  New  York  City.       Proceedings,  complete  from 

vol.  i.,  1873.     Transactions,  complete  from  vol  i.,  1872. 
♦American  Society  of  Mechanical  Engineers,  New  York  City.     Transactions,  complete 

from  1880.  ,  ..       „,      . 

♦Annales  des  Mines,  Paris.     Journal,  complete,  except  vols.  xxxi.  to  xxxvm.    Memoires, 
complete,  except  series  t,  2,  3  and  4.     Lois,  Ddcrets,  etc.,  complete,  except  series  1, 
2,  3  and  4,  and  series  7,  vol.  i.,  and  pages  149  to  end  of  vol.  v. 
|  Annales  des  Mines  de  Belgique,  Brussels.     Memoires,  complete. 

Annales  des  Ponts  et  Chaussees,  Paris.     Memoires  et  Documents,  complete  from  series 

6   vol.  i.,  to  series  7.  vol.  xx.      Lois,  De'crets,  etc.,  complete  from  series  6,  vol.  i., 

to  series  7,  vol.  x.     Personnel,  complete  from  1881  to  1900. 

♦Annales  des  Travaux  Publics  de  Belgique,  Brussels.  Complete,  except  vols.  vii.  and  viii. 

Anthracite  Coal  Operators'  Association,  New  York  City.     Complete  from  August,  1897, 

to  April,  1902. 
£Arms  and  Explosives,  London.     Complete  from  vol.  i.,  1S92. 

*  \rrnstronf  College.    Newcastle-upon-Tyne.      Calendar,    complete   from    1872,    except 
1881-1882  and  1886-1887. 
Association  de  la  Presse  Technique,  Brussels.      Index,  complete  from  vol.  i.,  1903,  to 

vol.  iii.,  19°4. 
♦Association   des    Ingenieurs    sortis    de   l'Ecole  de  Liege,  Liege.     Annuaire,  complete. 

Bulletin,  complete. 
"•"Association  of  Civil  Engineers  of  Cornell  University,  Ithaca.     Transactions,  complete 

from  vol.  x.,  1902. 
X Association  of  Engineering  Societies,   Philadelphia.      Journal,  complete  from  vol.   i., 

1882,  except  vols,  i.,  nos.  1  to  5,  and  vol.  vii.,  uos.  3  and  5  to  8  (out  of  print). 
♦Atti  della  Societa  Toscana  di   Scienze  Naturali,  Pisa.     Memorie,  complete  from  1X77. 

Processi  Verbali,  complete,  except  vol.  vii.,  pages  171-198  (out  of  print). 
♦Australasian  Association  for  the  Advancement  of  Science,  Sydney,  New  South  Wales. 

Reports,  complete. 
fAustralasian  Institute  of  Mining  Engineers,  Melbourne.     Transactions,  complete  from 

vol.  i. 
♦Australian  Mining  Standard,  Melbourne.       Vol.  vii.,  1892,  no.  187;  vol.  x.,  1894,  no. 

275  :  and  complete  from  vol.  xi.,  no.  355. 
+ Automobile  Club  of  Great  Britain  and  Ireland,  London.      Journal,  complete  from  vol. 

iv.,  1902. 
JAutomotor  Journal,  London.     Complete  from  vol.  vi.,  1901. 

Barometer  Readings,  taken  in  the  Wood  Memorial  Hall  of  The  North  of  England 
Institute  of  Mining  and  Mechanical  Engineers,  Newcastle-upon-Tyne.  Complete 
from  1873. 
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*Barrow  Naturalists'  Field  Club,  Barrow-in-Furness.     Annual  Reports,  Proceedings  etc 
complete  from  vol.  i.,  1877.  '       '' 

Berg-  und  Huettenmannische  Zeitung,  Leipzig.     Complete  from  vol.  xlii.,  1883,  to  vol 

lxiii.,  1004. 
Berg-    und    Hiittenmannisches    Jahrbuch    der    Bergakademien    zu    Leoben    und    Pri- 
bram und  der  Koniglich-ungarischen  Bergakademie  zu  Schemnitz,  Vienna.     Com- 
plete from  vol.  xxxi.,  1883. 

JBibliographie  des  Sciences  et  de  l'lndustrie,  Paris.  Complete  from  commencement, 
1898. 

'Birmingham  Natural  History  and  Philosophical  Society,  Birmingham.  Proceedings 
complete  from  vol.  i.,  1876. 

^Birmingham  University  Mining  Society,  Birmingham.  Quarterly  Journal,  complete 
from  vol.  i. ,  1905 

JBoard  of  Trade  Journal,  London.     Complete  from  188(3. 

JBoletin  Minero  y  Comercial,  Madrid.     Complete  from  1898. 
Boring  and  Drilling,  London.     Complete. 

^British  Association  for  the  Advancement  of  Science,   London.      Complete  from  1831. 

^British  Association  of  Waterworks  Engineers,  London.  Transactions,  complete  from 
vol.  i..  1896. 

JBritish  Columbia.     Annual  Report  of  the  Minister  of  Mines,  Victoria.     Complete  from 

^British  Columbia  Mining  Exchange  and  Investors' Guide,  Vancouver.  Complete  from 
vol.  i.,  1899,  no.  12. 

^British  Columbia  Mining  Record,  Victoria.     Complete  from  vol.  v.,  1899. 

^British  Guiana.  Department  of  Mines.  Georgetown,  Demerara.  Report  of  the  Com- 
missioner of  Mines  for  the  year  1893-94.  Reports  of  the  Department  of  Lands  and 
Mines  for  the  years  1901-1902  and  1902-1903.  Fourteenth  Annual  Report  of  the 
Institute  of  Mine3  and  Forests,  1902-1903.  General  Information  with  regard  to 
the  Gold,  Diamond  and  Forest  Industries,  1903.  The  Mining  Ordinance,  No  1  of 
1903;  and  Mining  Regulations,  19<>3. 
British  Refrigeration  and  Allied  Interests,  Loudon.  Complete  from  vol.  i.,  1899,  to  vol. 
vii.,  1904,  no.  61,  except  vol.  iii.,  no.  19. 

tBritish  Society  of  Mining  Students,  Manchester.     Journal,  complete  from  vol.  i.,  1876. 

^Brown's  Export  List,  Newcastle-upon-Tyne.     Complete  from  1853. 

*Bulletin  Russe  de  Statistique  Financiere  et  de  Legislation,  St.  Petersbourg.  Complete 
from  1895. 

^California  State  Mining  Bureau,  San  Francisco.  Annual  Reports  of  the  State  Mineral- 
ogist, 5th  to  12th.     Bulletin,  complete,  except  no.  14. 

^California,  University  of,  Berkeley.  Bulletin  of  the  Department  of  Geology,  complete 
from  vol.  iii. 

*Cambridge  University  Library,  Cambridge.  Annual  Reports  of  the  Library  Syndicate 
1886,  and  complete  from  1893  (except  1898  and  1900). 

JCanada.  Department  of  Colonization  and  Mines,  Quebec.  Repoi  ts  on  Mining  Operations 
in  the  Province  of  Quebec,  complete  from  1898. 

^Canadian,  Electrical  News  and  Engineering  Journal,  Toronto.     Complete  from  vol.  xi., 

|Canadian  Engineer,  Toronto.  Complete  from  vol.  viii.,  1901,  no.  20. 
*Canadian  Institute.  Toronto.  Annual  Reports,  complete  from  1887.  Transactions, 
complete,  with  the  exception  of  vol.  i.,  series  1  (The  Canadian  Journal),  parts  6,  7 
and  10;  vol.  xv.,  series  2  (The  Canadian  Journal),  parts  5  and  7;  vol.  i.,  series 
3  (Proceedings  of  the  Canadian  Institute)  ;  and  vol.  iii.,  series  3  (Proceedings  of 
the  Canadian  Institute),  parts  1.  3.  and  all  after  4. 
Canadian    Mining   Institute   (late   Federated    Canadian    Mining    Institute),    Ottawa. 

Journal,  complete  from  vol.  i.,  1896. 
Canadian  Mining  Manual  and  Mining  Companies  Yearbook,  Ottawa.     Complete  from 

1890-91. 
Canadian  Mining  Review,  Ottawa.     Vol.  ix.,  1890,  nos.  4  and  5 ;  vol.  x.,  1891,  nos.  1,  4 
to  6  and  8  to  12  ;  and  complete  from  vol.  xi.,  1892. 
^Canadian  Society  of  Civil  Engineers,  Montreal.     Transactions,  complete  from  vol.  xiii. 

Cape  Mail,  London.     Complete. 
+Cape  of  Good  Hope.     Department  of  Agriculture,  Cape  Town.     Reports  of  the  Inspector 

of  Mines,  Kimberley,  etc.,  for  the  years  1889,  1890  and  1892  to  1895. 
JCassier's  Magazine,  London.     Complete  from  vol.  viii.,  1895. 

^Central  Mining  Institute  of  Western  Pennsylvania.     Journal,  complete  from  vol.  i. 
Chamber  of  Commerce  Journal,'  London.     See  London  Chamber  of  Commerce. 
tChemical   and   Metallurgical   Society   of   South   Africa,  Johannesburg.      Proceedings, 

complete  from  vol.  i.     Journal,  complete  from  vol.  i. 
^Chemical  Trade  Journal,  London.     Complete  from  vol.  xxix.,  1901. 
Chesterfield  and  Midland  Counties  Institution  of  Engineers,  Chesterfield.    Transactions, 
complete. 
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{Civil  and  Mechanical  Engineers'  Society,  London.     Transactions,  complete  from  vol. 
diiL,  190L. 

'Cleveland  Institution  of  Engineers,  Middlesbro'.     Proceedings,  complete  from  1869, 

j  l  loal  and  Iron,  London.     Complete  from  vol.  iii. 

*Colegio  de  Ingenieros  de  Venezuela,  Caracas.    El  Ingeniero,  complete  from  vol.  i. 

{Colliery  Guardian.  London.     Vol.  ii..  1858,  pages  1  to  384;  and  complete  from  vol.  i. 
L861,  except  vols.  ix.  to  \iii. 
Colliery  Journal  and  Mining  Engineer,  Glasgow.     Complete. 

{Colliery  Manager,  London.     Complete  from  vol.  i.,  1885. 
Colliery  Manager's  Pocket-Book,  Almanac  and  Diary,  London.     1874,1887   1891,1894 
and  1890  to  date. 

*Colonial  Museum  and  Geological  Survey  of  New  Zealand,  Wellington.  Geological 
Reports,  complete  from  1870  to  1891,  except  for  1873-74.  Palaeontology  of  New 
Zealand,  part  I.  .Museum  and  Laboratory  Reports,  complete  from  1868.  Meteoro- 
logical Returns  and  Reports,  complete  from  1868  to  1880,  with  the  exception  of  those 
for  1873-74  and  1885-86.  Miscellaneous  Publications,  complete,  with  the  exception 
of  nos.  1,  2,  12,  L3,  16,  17  and  19  to  28. 
Colonial  Reports.  Annual  and  Miscellaneous  Series.  Complete  from  commencement. 
1891. 

{Columbia  University,  New  York  City.      The  School  of  Mines  Quarterly,  complete  from 
vol.  xxv. 
Comite"  Central  des  Houilleres  de  France,  Paris.     See  France. 

{Compressed  Air,  New  York  City.     Complete  from  vol.  i.,  1896,  except  vol.  i.,  nos.  1  and 
12. 

Connecticut  Academy  of  Arts  and  Science,  New  Haven.    Transactions,  complete. 

{Contract  Journal  and  Specification  Record,  London.     Complete  from  vol.  v.,  1881. 

{Copper  Handbook,  Houghton,  Michigan.     Complete  from  vol.  i.,  1901. 

tCuerpo  de  Ingenieros  de  Minas  del  Peru,  Lima,     Boletin,  complete  from  no.  1,  1902 . 

{De  Beers  Consolidated  Mines,  Limited,  Kimberlev.     Annual  Reports,  complete  from 
the  first,  1889. 
De  Ingenieur.     See  Kom'nklijk  Instituut  van  Ingenieurs. 
Digest  of  Physical  Tests  and  Laboratory  Practice,  Philadelphia.     Complete. 
Dinglers  Polytechnisches  Journal,  Berlin.     Complete  from  vol.  ccxlvii.,  1883. 
Diplomatic  and  Consular  Reports,   Foreign  Office,  London.     Annual  Series,  complete 
from  1883.     Miscellaneous  Series,  complete  from  1886. 
{Durham  University  Calendar,  Durham.      Complete  from   1873,   except  for  the   vears 
1881  and  1891. 

{Edinburgh  Geological  Society,  Edinburgh.     Transactions,  complete  from  vol.  viii. 

{Electrical  Engineer,  London.     Complete  from  vol.  xxx.,  1902,  no.  23. 

{Electrical  Industries  and  Investments,  London.     Complete  from  vol.  iii.,  1903. 

{Electrical  Magazine,  London.     Complete  from  vol.  i.,  1904. 
Electrical  Power,  London.     Complete  from  vol.  i.,  1903,  to  vol.  iii.,  1905,  no.  35. 

{Electrical  Review,  London.     Complete  from  vol.  liii.,  1903. 

{Electrical  Review,  New  York  City.     Complete  from  vol.  xxxix.,  1901,  no.  20. 

{Electrical  Times,  London.     Complete  from  vol.  xxi.,  1902. 

{Electricity  and  Electrical  Engineering,  London.     Complete  from  vol.  xv.,  1901,  except 
vol.  xv.,  nos.  1,  28,  29,  31,  36  and  41. 
Electro-chemist  and  Metallurgist,  London.      Complete  from  vol.  iii.,  1903,  no.  2,  to  vol. 
iv.,  1904,  no.  2. 

{Engine,  Boiler,  and  Employers'  Liability  Insurance  Company,   Limited,  Manchester. 
Chief  Engineer's  Reports,  complete  from  1880. 

{Engineer,  London.     Complete  from  vol.  i.,  1856,  except  vols,  xxix.,  xxxi.  and  xxxii. 

*£ngineering,  London.     Complete  from  vol.  i.,  1866,  except  vols.  vii.  to  xii. 

*Engineering  and  Mining  Journal,  New  York  City.     Complete  from  vol.  xx.,  1875. 

*Engineering  Association  of  New  South  Wales,  Sydney.     Minutes  of  Proceedings,  com- 
plete from  1885  to  vol.  xi.  for  1895-96,  and  vol.  xviii.,  1902-1903. 

{Engineering  Magazine,  London.     Complete  from  vol.  i.,  1891. 

{Engineering  News,  New  York  City.     Complete  from  vol.  xlvi.,  1901. 

{Engineering  Record,  New  York  City.     Complete  from  vol.  1  ,  1904. 

{Engineering  Review  (late  Feilden's  Magazine),  London.     Complete  from  vol.  i.,  1899. 

{Engineering  Times,  London.     Complete  from  vol.  L,  1898. 

'Engineers'  Club  of  Philadelphia,  Philadelphia.    Proceedings,  complete  from  vol.  i.,  1880. 
Engineers'  Gazette,  London.     Complete  from  vol.  ix.,  1895,  to  vol.  xvii.,  1903. 

{Explosives.      Annual   Reports  of   His   Majesty's   Inspectors    of    Explosives,    London. 
Complete  from  the  first,  lN7-~>. 
Export  Review  and  International  Trades  Advertiser,  Stuttgart.     Complete  from  vol. 
i.,  1901,  to  vol.  iii.,  no.  7. 

Foreign  Office  Reports,  London.     See  Diplomatic  and  Consular  Reports. 
{Foundry  Trade  Journal,  London.     Complete  from  vol.  i.,  1902, 
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^France.     Comite'  Central  des  Houilleres  de  France.     Annuaire,  complete  from  1900. 
^France.     Statistique  de  l'lndustrie  Minerale  et  des  Apparcils  a  Vapeur  en  France  et  en 

Algetic,  Paris.     Complete  from  1S90. 
"(Franklin    Institute  of   the  State  of   Pennsylvania,  Philadelphia.      Journal,   complete 

from  vol.  lv. 

Gas  Institute  (formerly  British  Association  of  Gas  Managers),  London.     Proceedings, 

etc.,  complete  from  1863  to  1889. 
JiJas  World,  London.     Complete  from  vol.  xxxv.,  1901. 

General  Mining  Association  of  the  Province  of  Quebec.     Journal,  complete  to  1895. 
^Geological  and  Natural  History  Survey  of  Canada,  Montreal.    Complete,  except  Mesozoic 

Fossils,  vol.  i.,  part  4  ;  and  Palaeozoic  Fossils,  all  after  vol.  ii.,  part  1,  except  vol. 

iii.,  part  1. 
tGeological  Institution  of  the  University  of  Upsala,  Upsala.     Bulletin,  complete. 
*Geological  Society,  London.     Quarterly  Journal,  complete  from  1843. 
Geological  Society  of  Australasia.     Transactions,  vol.  i. .  parts  1  to  6,  1892. 
*Geological  Society  of  South  Africa,  Johannesburg.     Transactions,  complete  from  vol.  i. 
*Geological  Survey  of  India,  Calcutta.     Memoirs,  complete      Records,  complete.     Palas- 

ontologia  Indica,  complete. 
*Geological  Survey  of  Iowa,  Des  Moines.     Annual  Reports,  complete  from  vol.  i. 
"("Geological  Survey  of  New  South  Wales,  Department  of  Mines,  Sydney.     Records,  com- 
plete from  1889.     Mineral  Resources,  complete  from  1898.     Memoirs,  complete. 
^Geological  Survey  of  Newfoundland,  St.  Johns.     Report  on  the  Mineral  Resources  of  the 

Island      Complete  from  1901. 
^Geological  Survey  of  Ohio,  Columbus.     Bulletin,  complete  from  series  4,  no.  1. 

Geological  Survey  of  Pennsylvania,  Philadelphia.     Complete. 
"("Geological  Survey  of  the  Colony  of  Natal,  Pietermaritzburg.     Annual  Reports,  complete 

from  the  first,  1899. 
*Geological  Survey  of  the  United  Kingdom,  London. 
"("Geological  Survey  of  the  United  States,  Washington.     Annual  Reports,  complete  from 

vol.  ii.     Bulletin,  complete.     Monographs,  complete.     Geologic  Atlas,   complete, 

except  folio  6.      Professional  Papers,  complete.     Mineral  Resources  of  the  United 

States,  complete  from  1882.     Water-supply  and  Irrigation  Papers,  complete  from 

no.  65. 
*Geological  Survey  of  Victoria,  Melbourne.      Reports  of  Progress,  nos.  i.  toix.,  1873  to 

1898.     Records,  complete.     Bulletins,  complete.     Memoirs,  complete. 
*Geologiska  FOrening,  Stockholm.     Forhandlingar,  complete  from  1872. 
^Geologists'  Association,  London.     Proceedings,  complete  from  vol.  i.,  1859. 
*Gliickauf,  Essen.     Complete  from  vol.  xix.,  1883.     Jahresbericht  des  Vereins  fur  die 

bergbaulichen  Interessen  im  Oberbergamtsbezirk  Dortmund,  complete  from  1892, 

except  for  1893. 

Hazell's  Annual,  London.     Complete  from  1900. 
+  tlull  Scientific  and  Field  Naturalists'  Club,  Hull.     Transactions,  vol.  i.,  nos.  1,  3  and  4 ; 
vol.  ii.,  and  vol.  iii.,  nos.  1  and  2. 

^Illinois.     Bureau  of  Labour  Statistics,  Springfield.    Biennial  Reports,  1880,  and  complete 
from  1892.     Annual  Coal  Reports,  1885,  1888,  1891,  1895,  and  complete  from  1897. 
Illustrated  Scientific  News,  London.     Complete. 

^Imperial  Institute,  London.     Journal,  complete  from  vol.  i.,  1895,  to  vol.  viii  ,  1902. 
Bulletin,  complete  from  vol.  i.,  1903. 

JIndia.     Annual  Reports  of  the  Inspection  of  Miues,  Calcutta.     Complete  from  1894. 

^Indian  and  Eastern  Engineer,   Calcutta.       Vol.   iii.,   1887,   nos.   1-13;    vol.   v.,   1888, 
nos.  1-24  ;  and  complete  from  vol.  ix.,  1901. 

Jlndian  Engineering,  Calcutta.     Complete  from  vol.  i.,  1887. 

Jlndustria,  Madrid.     Complete  from  vol.  i.,  1906. 

^Industrial  World,  Pittsburg.     Complete  from  1906,  no.  1. 
Industries,  Durban.     Complete  from  vol.  i.,  1900,  to  vol.  viii.,  1906,  no.  1. 
Industries  and  Iron,  London.     Complete  from  vol.  xv. 

*Iustitut  G^ologique  de  Mexique,  Mexico.     Boletin,  complete  from  1895.     Parergones, 
complete. 

^Institution  of  Civil  Engineers,  London.     Minutes  of  Proceedings,  complete  from  1837. 

institution  of   Civil  Engineers  of  Ireland,  Dublin.     Transactions,  complete  from  1845. 

I  Institution  of  Gas  Engineers,  London.     Transactions,  complete  from  1902. 

institution  of  Electrical  Engineers,  London.     Journal,  complete  from  vol.  xxxi.,  1901. 

institution  of  Engineers  and  Shipbuilders  in  Scotland,  Glasgow.     Transactions,  com- 
plete from  1857,  except  vol.  ii. 

^Institution  of  Engineers  of  the  "River  Plate,  Buenos  Aires.     Journal,  complete   from 

vol.  v. 
("Institution  of  Mechanical  Engineers,  London.     Proceedings,  complete  from  1847. 

tlnstitution  of  Mining  and  Metallurgy,  London.     Transactions,  complete  from  vol.  i. 
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'Institution  of  Mining  Engineers,  Newcastle-upon-Tyne.     Transactions,  complete  from 

vol.  L,  1889. 
I    -ntution  of  Naval  Architects,  London.     Transactions,  complete. 
International  Association  for  Testing  Materials,  Zurich.     Reports,  etc.,  from  1898. 
Inventors'  Review  and  Scientific  Record,  London.     Complete,  except  vol.  i. ,  nos.  1  to 
12;    vol.   ii.,   nos.   13,   It   and  23;  vol.   iii.,    nos    5  ami  6;  vol.  iv.,  nos.  S  to  12; 
vol.    v..   nos.    7   and   12  :    vol.    <.i..    nos.    4   and  8  to  12;   -vol.   vii.,   nos.   1    to  3,   5, 
6  and  9  to  12  j  vol.  \iii..  no-.  I  to.".;  and  complete  from  vol.  i\.,  1899. 
Iron  Age,   Now   York  City.      Complete  from   vol.    lxxi.,    W03,  to  vol.   lxxiv.,    1904; 
except  vol.    lxxi..    nos.   2  and  3. 
*Iron  and  Coal  Trades  Review,  London.     Complete  from  vol.  iii.,  1869. 
*Iron  and  Stool  Institute.  London.     Journal,  complete  from  1871. 
+Iron  ami  Steel  Magazine,  Boston.     Complete  from  vol.  vii.,  1904 
JItaly.     Rivista  del  Servizio  Minerario,  Koma.     Complete  from  1897. 

Maarboek  van  he!  Mijnwezen  in  Nederlandsch  Oost-Indie,  The  Hague.     Complete  from 

1 878. 
'Jahrbuch  fur  das  Berg-und  Hiittenwesen im  Konigreiche  Sachsen,  Freiberg.     Complete, 

except  1878. 
*Jernkontoicts  Annaler,  Stockholm.     Complete  from  1900. 
"Junior    Institution    of   Engineers,    London.     Record    of   Transactions,   complete   from 

vol.  i. 

"Kaiserlich  Leopoldinisch-Carolinische  Deutsche   Akademie  der    Naturforscher,    Halle. 

Complete  from  vol.  xxxvi. 
*Kaiserlich-k6niglick  Geologische  Reichsanstalt,  Vienna.     Jahrbuch,  complete  from  1850, 

except  1851  to  iMiL'  and  1870  to  1874.     Verhandlungen,  complete  from  1807,  except 

1880,  no.  15.     Abhandlungen,  complete  from  vol.  i.:  except  vol.  iii.,  pages  1  to  42  ; 

vol.  vii.  ;     vol.  xii.,  all  except  parts  1,  2  and  3  ;  vol.  xiii.,  all  except  part  1  ;  vol. 

xvi.,  all  except  part  1  ;    vol.  xvii.,  all  except  parts  1,  2,  3  and  4  ;    and  vol.  xviii., 

all  except  part  1. 
Kaiserliche  Akademie  der  Wissenschaften.  Vienna.     Sftzungsberichte,  complete  from 

vol.  xlix.,  except  Mathematik,  Physik,  Chemie,  etc..  vols.  lx.  to  Ixiv. 
Kalksandsteinfabrikation,  Berlin.     Complete  from  vol.  ii.,  1902,  to  vol.  v.,  1905,  no.  10. 
"Kansas,  The  University  Geological  Survey  of.      Annual  Reports,  complete  from  vol. 

ii.     Mineral  Resources,  complete   from   1897.      Bulletin   (late   Kansas,  Lawrence, 

University  (Quarterly),  complete  from  vol.  viii.,  no.  1.     Science  Bulletin,  complete 

from  vol.  i. 
^Knowledge  and  Illustrated  Scientific  News,  London.     Complete  from  vol.  i  ,  1604. 
*Koniglich   Preussischen   Geologischen    Landesanstalt    und    Bergakademie    zu    Berlin, 

Berlin.     Jahrbuch,  complete  from  vol.  i.,  except  vols.  iii.  to  xii. 
*K6niglich  Ungarische  Geologische  Anstalt,  Budapest.     Jahresberichte,  complete  from 

1882.     Mittheilungen,  complete. 
*K6nigliche  Bayerische  Akademie  der  Wissenschaften,  Munchen.     Abhandlungen  der 

Mathematisch-physikalischen  Classe,   complete  except  vols.  vi.  and  vii.     Sitzungs- 

berichte,  complete. 
Koniaklijk  Instituut   van  Ingenieurs,   's-Gravenhage.      De  Ingenieur,    complete   from 

1900.     Jaarverslag,  complete  fiora  1899-1900,  no.  1.      Notulen  der  Vergaderingen, 

complete  from  1881.     Verhandelingen,  complete  from  1881. 
JKritischer  Yieiteljahresbcricht    iiber  die  Berg-  und  Huttenmannische    und  verwandtc 

Literatur,  Freiberg  in  Sachsen.     Complete  from  vol.  xviii.,  no.  4.  " 
JKynoch  Journal,  Birmingham.     Complete  from  vol.  i.,  1899. 

^Labour  Gazette,  Board  of  Trade,  London.     Complete. 

tLake  Superior  Mining  Institute,  Ishpeming.     Proceedings,  complete  from  vol.  i.,  1893. 

JL'Echo  des  Mines  et  de  la  Me'tallurgie,  Paris.     Complete  from  1895. 

*Le  Ge'irie  Civil,  Paris.     Complete  from  vol.  i.,  1880. 

*Le  Mois  Scientifique  et  Industriel,  Paris.     Complete  from  vol.  i.,  1899. 

.T.Light  Railway  and  Tramway  Journal,  London.     Complete  from  vol.  viii.,  1903. 

'Liverpool  Engineering  Society,  Liverpool.     Transactions,  complete  from  vol.  i.,  1877. 

^Liverpool  Geological  Association,  Liverpool.     Transactions,  complete  from  1880  to  vol. 
x.,  1890,  except  vols.  iv.  and  viii. 
Liverpool  Geological  Society,  Liverpool.     Proceedings,  complete  from  1860. 

^London   and  West   Country   Chamber    of   Mines,   London.      Records,   complete  from 
vol.  i.,  1901. 

^London  Chamber  of  Commerce,  London.  The  Chamber  of  Commerce  Journal,  com- 
plete from  vol.  i.,  1882  ;  except  vols.  vii.  and  viii.  ;  vol.  xiii.,  nos.  1,  4,  6  and  9  ;  vol. 
xiv.,  nos.  10,  12.  14,  17,  19  and  21;  vol.  xv.,  nos.  23,  25  to  27,  29  to  31  and  33; 
vol.  xvi.,  no.  42  ;  vol.  xix.,  nos.  77  and  78  ;  and  vol.  xx.,  nos.  89  and  91. 
London  Mining  Gazette  of  the  London  Chamber  of  Mines,  London.  Complete  from 
vol.  i.,  1899,  to  vol.  ii.,  1900,  no.  2. 
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^Louisiana  Geological  Survey,  Louisiana.     Reports,  complete  from  no.  Hi.,  1894. 
*L'Union  des  Charbonnages,  Mines  et  Usines  Ale'tallurgiques  de  la  Province  de  Liege, 
Liege.     Complete  from  1872. 

£  Machinery,  New  York  City.     Complete  from  vol.  ix.,  1903,  no.  6. 

^Machinery  Market  and  the  Machinery  and  Engineering  Materials   Gazette,    London. 
Complete  from  1891 ;    except  1891,  January  to  September  and  November ;   1892, 
January ;    1893,    March,    August,    October   and   November  ;    and    1894,    January, 
February,  April,  May  and  July  to  December. 
*AIagyarhoni  Foldtani  Tarsulat,  Budapest.     Foldtani  Kozlony,  complete  from  1871. 
*Manchester  Association  of  Engineers,  Manchester.     Transactions,  complete  from  1887. 
*Manchester   Geographical   Society,    Manchester.      Journal,    complete    from    vol.    vi., 

1889. 
•Manchester  Geological  and  Alining  Society,  Manchester.      Transactions,  complete  from 

vol.  i.,  1840. 
■'Manchester  Literary  and  Philosophical  Society,  Manchester.     Memoirs,  complete  from 
'■iwj^vol.  vii.,  1813.     Proceedings,  complete  from  vol.  i.,  1857. 
^Manchester  Steam  Users'  Association,  Manchester.     Memoranda  by  the  Chief  Engineer, 

complete  from  1889,  except  1892,  1893,  1S96  and  1897. 
JMariner  and  Engineering  Record,   London.     Complete  from  vol.  xix.,  1898. 
"'Maryland  Geological  Survey,  Baltimore.     Complete  from  vol.  i. 
•Maryland  Weather  Service,  Baltimore.      Complete  from  vol.  i. 
^-Massachusetts  Institute  of  Technology,  Society  of  Arts,  Boston.    Technology  Quarterly, 

complete  from  vol.  xi. 
*Master  Car-Builders'  Association,  Chicago.     Proceedings,  complete  from  1882. 
^Mechanical  Engineer,  Manchester.       Complete  from  vol.  i.,  1898. 

Mechanical  Progress,  Manchester.     Complete. 
•Memorial  des  Poudres  et  Salpetres,  Paris.     Complete  from  vol.  ii. 

JMetallgesellschaft    and   the,    Metallurgische    Gesellschaft    A-G.,     Frankfort-on-Main. 
Statistical  Compilations  of  Lead,  Copper,  Spelter,  Tin,  Silver,  Nickel,   Aluminium 
and  Quicksilver,  complete  from  1891. 
^Michigan  College  of  Mines,  Houghton.     Year-book,  complete  from  1901-1902. 
•Midland  Institute  of  Mining,  Civil  and  Mechanical  Engineers,  Barnsley.     Transactions, 
complete  from  1869. 
Mid-Tyne  Link,  Newcastle-upon-Tyne.     Complete  from  vol.  i.,  no.  2,  to  vol  ii.,  no.  7. 
^Mineral  Industry,  its  Statistics,  Technology  and  Trade,  in  the  United  States  and  other 
Countries,  New  York  City.     Complete  from  vol.  L,  1892. 
Mineral  Industry  of  the  United  Kingdom,  London.     Annual  General  Reports,  complete 

from  1894  to  1896. 
Mineral  Statistics  of  the  United  Kingdom,  London  (now  Mines  and  Quarries  :  General 

Report  and  Statistics).     Complete  from  1853  to  1896. 
"Alineralogical  Society  of  Great  Britain  and  Ireland,  London.     Mineralogical  Magazine 

and  Journal,  complete  from  vol.  i.,  1876. 
JMines,  List  of  Alines  Worked,  London.     Complete. 
JMines,  List  of  Plans  of  Abandoned  Alines,  London.     Complete. 
JAIines  and  Minerals,  Scranton,  Pennsylvania.      Complete  from  vol.  viii.,  1887. 
JMines  and  Quarries,  London.     General  Report  and  statistics,  complete  from  1897. 
Alining  Association  and  Institute  of  Cornwall,  Camborne.     Transactions,  complete  to 

vol.  iv.,  part  1,  1893. 
JMining  Engineering,  London.     Complete  from  vol.  i. ,  1896. 

.Mining  Institute  of  Scotland,  Hamilton.     Transactions,  complete. 
JMining  Journal,  London.     Complete  from  vol.  xvii.,  1847;  except  vol.  xvii,,  pages  1  to 

449  ;  and  vol.  xxiv.,  pages  1  to  100. 
X Mining  Magazine,  New  York  City.     Complete  from  vol.  x.,  1904. 
J  Mining  Reporter,  Denver,  Colorado.     Complete  from  vol.  xliv.,  1901. 
t Mining  Society  of  Nova  Scotia,  Halifax.     Transactions,  complete. 
JAIinnesota  School  of  Alines,  Alinneapolis.  Bulletin,  complete  from  vol.  vi.,  1902. 
JAIissouri  Geological  Survey,  Jefferson  City.     First  series,   vols.   iv.    to  vii.  and    xiii., 

and  Second  series,  vols.  i.  to  iv. 
*AIonmouthshire  Colliery  Officials'  Association,  South  Wales.      Journal,  complete  from 

vol.  i.,  1897. 
JAIontana.     Annual  Report  of  the  Inspector  of  Alines,  Helena,  1897-98,  1901  and  1902. 
JAIount  Bischoff  Tin  Alining  Company,  Tasmania.     Half-yearly  Reports,  complete  from 

the  46th,  1896.  • 
^Municipal  Engineering,  Indianapolis.     Complete  from  vol.  xxiv.,  1903. 
Muse'e  Royal  d'Histoire  Naturelle  de  Belgique,  Bruxelles.     Annales,  vols.  i.  to  xiv., 
1877-1896. 
JMysore   Geological   Department,   Bangalore,    India.     Bulletin,   complete  from  no.    1. 
Alemoirs,  complete  from  vol.  i.     Records,  complete  from  vol.  i.     Reports  of  the 
Chief  Inspector  of  Alines,  complete  from  1898. 
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^Natal.     Department   of  Mines.  Pietermaritzburg.      Reports   on  the  Mining   Industry, 
1890-91,  1891-92,  and  complete  from  1898. 

^National  Association  of  Colliery  Managers,  Derby.     Transactions,  complete. 
^National  Physical  Laboratory,  Richmond.     Annual  Report,  complete  from  1901. 
'Natural    History    Society    of    Northumberland    and    Durham,    Newcastle-upon-Tyne. 

Transactions,  vols.  i.  and  ii..  1831  to  1838.     Transactions  of  Tyneside  Naturalists' 

Field    Club,   vols.    i.    to   vi.,    1S46    to    1864.       Natural   History   Transactions    of 

Northumberland,    Durham   and   Newcastle-upon-Tyne, being   papers  read  before 

both  the  Natural  History  Society  of   Northumberland,    Durham    and   Newcastle- 
upon-Tyne,  and  the  Tyneside  Naturalists'  Field  Club,  complete  from  vol.  i.,  1865. 
*Naturforschende  Gesellschaft  zu  Freiburg  im  Breisgau,  Freiburg.   Transactions,  complete 

from  ISSli. 
Neues  Jahrbuch  fur  Mineralogie,  Geologie  und  Paliiontologie,    Stuttgart.      Complete 

from  1883  to  1897,  except  Supplement,  part  1. 
£New  England  Water  Works  Association,  Boston.     Journal,  complete  from  vol.  xvii., 

1903. 
i  New  South  Wales.    Annual  Keport  of  the  Department  of  Mines,  Sydney.      Complete 

from  1881. 
*New  York  Academy  of  Sciences,  New  York  City.     Annals,  complete  from  vol.  i.,  1877. 

Memoires,  complete  from  vol.i.,  1895.     Transactions,  vols.  i.  to  xvi.,  1881  to  1897, 

except  vol.  iii. 
"New  Zealand  Institute,  Wellington.     Transactions  and  Proceedings,  complete,  except 

vol.  ii.  (1869),  vol.  iii.  ( 1870)  and  vol.  iv.  (1871). 
New  Zealand  Institute  of  Mining  Engineers,  Auckland  (now  amalgamated  with  the 

Australasian  Institute  of  Mining  Engineers).     Transactions,  vols.  i.  and  ii. 
*Xew   Zealand   Mines  Department,   Wellington.     Keports,  complete   from  1879.     New 

Zealand  Mines  Record,  complete  from  vol.  i.,  1897. 
Newcastle  Chronicle  Yearbook,  Newcastle-upon-Tyne.     Complete  from  1897  to  1902, 

except  1S99. 
Newcastle  Daily  Journal,  Newcastle-upon-Tyne.     Complete  from  March,  1869. 
^Xorges  geologiske  undersogelse,  Kristiania.     Complete  from  no.  1,  1891. 
tNorth-East   Coast   Institution   of  Engineers   and  Shipbuilders,  Newcastle-upon-Tyne. 

Transactions,  complete  from  vol.  i.,  1884. 
*North  Staffordshire  Institute  of  Mining  and  Mechanical  Engineers,   Newcastle-under- 

Lyme.    Transactions,  complete,  except  vol.  ii. 
^Northumberland  and  Durham  Miners'  Permanent  Relief  Fund,  Newcastle-upon-Tyne. 

Annual  Reports,  complete  from  1878. 
*Nova   Scotia  Department  of  Mines,   Halifax.      Reports,  complete  from  1862. 
"Nova  Scotian  Institute  of  Science,  Halifax.     Proceedings  and  Transactions,  complete 

from  vol.  vi.,  1883. 

*Oberhessische  Gesellschaft  fur  Natur-  und  Heilkunde,  Giessen.     Complete  from  1847, 

except  vol.  iii. 
Official  Year  Book  of  Scientific  and  Learned  Societies,  London.     Complete  from  1884. 
^Ontario  Bureau  of  Mines,  Toronto.     Reports,  complete  from  1891. 
+Ores  and  Metals,  Denver.     Complete  from  1903. 
JOsterreichische  Zeitschrift  fur  Berg-  und  Hiittenwesen,  Yienna.     Complete  from  vol. 

xxxi.,  1883.      Vereins-Mittheilungen,  complete  from  1883. 

^Page's  Weekly,  London.     Complete  from  vol.  i.,  1902. 

^Palmer  Record,  Newcastle-upon-Tyne.     Vol.  i.,  nos.  2  to  4 ;  vol.  ii.,  nos.  5  to  8;  and 

vol.  iii.,  nos.  9  to  12. 
*Patent  Office,  London.     Abridgements  of  Specifications,  complete.     Illustrated  Official 

Journal,   complete.       Report  of  Patent,   Design  and  Trade  Mark  Cases,  complete 

from  vol.  vi. 
*Patents  and  Patentees  of  Victoria,  Melbourne.     Indexes,  complete  from  vol.  i.,  1854. 
^Patents  and  the  British  Machinist,  London.     Complete  from  vol.  viii.,  1902,  no.  97. 
^Pennsylvania.     Department  of  Internal  Affairs,  Harrisburg.     Reports  of  the  Bureau  of 

Mines,  complete  from  1897. 
Pennsyhania.     Reports  of  Inspectors  of  Mines  from    1870-1882  and    1892-1896  (now 

included  in  the  Reports  of  the  Bureau  of  Mines). 
^Petroleum  Review,  London.     Complete  from  vol.  v.,  1901 ;  except  vol.  vi.,  nos.  153,  157, 

163  and  164. 
^Philippine   Islands.     Mining  Bureau,   Manila.      Annual  Report  of   the  Chief   of   the 

Mining  Bureau,  complete  from  1904.     Bulletin,  complete,  except  nos.  6,  9  to  14, 

and  16.     Journal  of  Science,  complete  from  vol.  i.,  1906. 
Pott's  Mining  Register  and  Directory,  North  Shields.     1888-90,   1893-98,  and  1900    to 

date. 
^Power,  London.     Complete  from  vol.  xxi.,  1901,  no.  11. 
^Practical  Engineer,  London.     Complete  from  vol  i.,  1887. 
Public  Works,  London.     Complete. 
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+Q uarries,  List  of  Quarries  worked,  London.     Complete. 
JQuarry,  London.     Complete  from  vol.  vii.,  1900. 
Quebec,  Canada.     Department  of  Colonization  and  Mines.     See  Canada. 
^Queensland.       Annual  Report  of  the  Under  Secretary  for  Mines,  Brisbane.       Complete 
from  1897. 


irom  iovi. 

^Queensland  Government  Mining  Journal,  Brisbane.     Complete  from  vol.  i. 
^Queensland  Institute  of  Surveyors,  Brisbane.    Transactions  and  Proceedings, 
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from  vol.  i.,  1900. 


complete 


JRailroad  Gazette,  New  York  City.     Complete  from  vol.  xxxv.,  1903. 
J  Bail  way  Age,  Chicago.     Complete  from  vol.  xxxv.,  1903. 
Railway  and  Engineering  Review,  Chicago.       Complete  from  vol.  xli.,  1901,  no.  48,  to 

vol.  xliii.,  1903,  no.  22. 
Railway  and  Locomotive  Engineering.  New  York  City.    Vols.  xiv.  and  xv.,  1901  and  1902. 
+  RaiUvay  Engineer,  London.     Vol.  xxii.,  no.  263;  and  complete  from  vol.  xxiv.,  1903. 
*Reale  Comitate  Geologico  d'ltalia,  Roma      Bollettino,  complete  from  1870. 
^Reports  of  H.M.  Inspectors  of  Mines,  London.      Complete  from  1870. 
+  Reports  to  the  Secretary  of  the  Board  of  Trade  upon  the  Working  of  the  Boiler  Explo- 
sions Acts,  1882  and  1890,  London.     Complete. 
Revista  Minera,   Metal  urgica,  y  de  Ingenieria,  Madrid.      Complete  from  vol.   xxxiv., 

1883. 
Revue  de  la  Legislation  des  Mines  en  France  et  en  Belgique,  Lille.     Complete  from  1884. 
J  Revue  Mineralurgique,  Paris      Complete  from  1903. 

JRevue  Noire,   Lille.     Complete  from  vol.  vii.,   1904,   no.    167;    except  vol.  vii.,    1904, 
no.  175. 
Revue  Technique,  Paris.     Complete  from  1894  to  1906,  no.  2. 
tRevue  LTniverselle  des  Mines,  de  la  Me'tallurgie,  etc.,  Liege.     Complete  from  series  1, 

vol.  i.,  1857  ;  except  series  1,  vol.  xiv.,  1863. 
JRhodesia  Scientific  Association,  Bulawayo.     Proceedings,  complete  from  vol.  i.,  1899. 

*  Rochester  Academy  of  Science,  Rochester.     Proceedings,  complete  from  vol.  i.,  1889. 
*Royal   Cornwall    Polytechnic  Society,    Falmouth.       Annual    Reports,    complete    from 

1833. 

*  Royal  Dublin  Society,  Dublin.       Journal,  vol.  i.,  1856,   to  vol.  vii.,   1878  (complete). 

Economic  Proceedings,  complete  from  vol.  i.,  1899.    Scientific  Proceedings,  complete 

from  vol.  i.,  1878.     Scientific  Transactions,  complete  from  vol.  i.,  1877. 
*Royal   Geological  Society  of  Cornwall,   Penzance.      Transactions,  vol.  i.,  vol.  v.,  and 

complete  from  vol.  viii. ,  1871. 
*Royal  Institute  of  British  Architects,  London.     Transactions,  vol   i.,  part  ii.,  1842,  and 

complete  from  1854,     except  1857  to  1862,  1867  to  1870,  and  1873  to  1876.     Journal 

of  Proceedings,  complete  from  1881,  except  third  series,  vol.  i.,  1893-94.      Kalendar, 

complete  from  1889. 
*Royal  Institution  of  Cornwall,  Truro.     Annual  Reports,  1839,   1842,  1844,  1849,  1851 

to  1856,  1859,  1860,  part  ii.,  1861,  1862,  part  L,  and  1863.     Journal,  complete  from 

vol.  ii.,  1866. 

*  Royal  Institution  of  Great  Britain,  London.     Proceedings,  complete  from  vol.  i.,  1851. 
*Ruyal  Philosophical  Society  of  Glasgow,  Glasgow.     Proceedings,  complete  from  1841. 

Royal  Sanitary  Institute,  London.     Journal,  complete  from  vol.  i.,  1880. 

*  Royal  Scottish  Society  of  Arts,  Edinburgh.     Transactions,  complete  from  vol.  ii.,  1841. 

*  Royal  Society,  London.     Proceedings,  complete  from  vol.  i.,  1800. 

*Royal  Society  of  Canada,   Montreal.      Proceedings  and   Transactions,    complete   from 

1882. 
*Royal   Society  of  Edinburgh,   Edinburgh.     Proceedings,  complete   from  vol.  xi.,  1880. 

Transactions,  complete  from  vol.  xli. 
*Royal  Society  of  New  South  Wales,  Sydney.     Journal  and  Proceedings,  complete  from 

vol.  vii. 
*Royal  Society  of  Victoria,  Melbourne.     Proceedings,  complete  from  vol.  ii.,  1857,  except 

vol.  vi.     Transactions,  complete  from  vol.  i.,  1H88. 
*Royal  United  Service  Institution,  London.     Journal,  complete  from  vol.  i.,  1857,  except 

nos.  4  and  70  (out  of  print). 
I  Rugby  Engineering  Society,  Rugby.    Proceedings,  complete  from  vol.  i  ,  1903. 
"Russian  Journal  of  Financial  Statistics,  St.  Petersburg.      Complete  from  1900. 

^Science  and  Art  of  Mining,  Wigan.     Complete  from  vol.  i.,  1890. 
^Science  Siftings,  London.     Complete  from  vol.  xxi.,  1901. 
Scientific  American,  New  York  City.     Complete  from  vol.  lxviii.,  1893;  to  vol.  lxxxiii., 

1900. 
Seismological  Society  of  Japan,  Yokohama.     Transactions,  complete  from  1880. 
^Shipbuilder,  Newcastle-upon-Tyne.     Complete  from  vol.  i.,  1906. 
^Shipping  World  and  Herald  of  Commerce,  London.    Complete  from  vol.  i.,  1883;  except 

vols.  xv.  and  xvi.,  incomplete. 
^Smithsonian  Institution,  Washington,  U.S.A.     Annual  Repoit  of  the  Board  of  Regents, 
complete  from  1862. 

f 
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*Sociedad  de  Ingenieros.  Lima.      Boletin,  complete  from  vol.  i.,  1899. 

*Sociedad  National  de  Mineria,  Santiago,  Chile.     Boletin,  complete  from  vol,  x.,  no.  18, 
1898. 

fSotiedad  Cientifica  "Antonio  Alzate,"  Mexico.     Memorias  y  Revista,  complete  from 
vol.  xviii.,  L902. 

*Societe  Beige  de  Geologic,  de  PaWontologie  et  d'Hydrologie,  Brussels.     Bulletin,   com- 
plete from  vol.  i..  1887, 

*Societe"  d'Enoouragement  pour  l'lndusfcrie  Nationale,  Paris.      Bulletin,  complete  from 
1901. 

e'de  I'Industrie  Mine'rale,  St.  Etienne.     Bulletin,  complete  from  series  1,  vol.  i., 
1855.    Comptes-rendus,  complete  from  1878.    Atlases,  complete  from  series  1,  vol.  i., 

*Socie'te   .Us    Inge'nieurs    Civila    de    Fiance,   Paris.      Annuaire,    complete    from    1SS9. 

Me'moires,   complete  from   1848.  except   L855,   vol.   ii.     Proces  Verbaux,  complete 

from  1879 
*Socie'te'  des  Inge'nieurs  des   Mines,    St.  Pe'tersbourg.      Bulletin,  complete   from  no.  12, 

1897,  except  nos.  1  and  3  to  5,1898. 
*Socie'te'  des  Inge'nieurs  sortis  de  l'Ecole  Provinciale  d'Industrie  et  des  Mines  du  Hainaut, 

liege.     Me'moires,  complete  from  1850. 
*Socie'te'  Ge'ologique  de  Belgique,  Liege.     Annales,  complete  from  1874. 
*Socie'te'  Ge'ologique  de  France,  Paris.     Memoires,  complete  from  series  3,  except  vol. 

iii.,  part  'J.     Bulletin,  complete  from  beginning,  except  series  2. 
*Socie'te'  Ge'ologique  du  Nord,  Lille.     Annales,  complete  from  vol.  vii.,  except  vol.  ix. 

(out  of  print). 
*Socie'te'  Industrielle  du  Nord  de  la  France,  Lille.     Bulletin,  complete  from  no.  30,  1880. 
*Socie'te'  Scieutifique  Industrielle  de  Marseille,  Marseille.     Bulletin,  complete. 
JSociety  of  Aits,  London.     Journal,  complete  from  vol.  1.,  19i)l. 
*Society  of  Chemical  Industry,  London.     Journal,  complete  from  vol.  i.,  1S82. 
*Society  of  Engineers,  London.     Transactions,  complete  from  1861. 
+South  Africa,  London.     Complete  from  vol.  lvii.,  1903. 
*South  African  Association  of  Engineers  and  Architects,  Johannesburg.     Proceedings, 

complete  from  vol.  i. 
JSouth  African  Engineering,  London.     Complete  from  vol.  i. .  except  vol.  ii.,  no.  G. 
JSouth    Australia.       Department   of    Mines,    Adelaide.       Reports    of    the    Government 

Geologist  from  1883,  with  exceptions. 
JSouth  Australia.     Moouta  School  of  Mines.     Annual  Report,  complete  from  1898. 
JSouth  Australia       Wallaroo  and  Moouta  Mining  and  Smelting  Company,   Limited. 

Annual  Reports,  complete  from  1890. 
JSouth-Eastern  Union  of  Scientific  Societies,  London.     Transactions  (The  South-Eastern 

Naturalist),  complete  from  1901. 
South  Staffordshire  and  East  Worcestershire  Institute  of  Mining  Engineers.      Transac- 
tions, complete  from  1875  to  1890. 
South  Staffordshire   Institute   of   Iron  and  Steel  Works  Managers,  Stourbridge  (now 

Staffordshire  Iron  and  Steel  Institute). 
*South  Wales  Colliery  Officials'  Association,   South   Wales.     Journal  and  Proceedings, 

complete  from  1895. 
tSouth  Wales  Institute  of  Engineers,  Cardiff.     Proceedings,  complete  from  vol.  i.,  1857. 
*.South  Yorkshire  Association  of  Mining  Students,  Mexborough.     Transactions,  complete 

from  vol.  i  ,  1906. 
*Staffordshire  Iron  and  Steel  Institute,  Tipton.     Proceedings,  complete. 
*Stahl  und  Eisen.  Diisseldorf.    Complete  from  1894. 
^Steamship,  Leith.     Complete  from  vol.  i  ,  1889. 

is'  Indicator,  Hoboken,  New  Jersey.     Complete  from  vol.  vi. ,  1889. 
Stone,  New  York  City.     Complete  from  vo'.  xxiii.,  19>)1,  to  vol.  xxv.,  1903. 
JStone  Trades  Journal,  London.     Complete  from  vol.  xxii.,  1903. 
JStreet  Railway  Review,  Chicago      Complete  from  vol.  xi.,  1901. 
Subject  Matter  Index  of  Technical  and   Scientific  Periodicals.     Compiled  by  Dr.  R. 

Rieth  by  the  Order  of  The  Imperial  Patent  Office,  Berlin.      Complete  from  1892. 
^Surveyor,  Sydney.     Complete  from  vol.  xvi.,  1903. 

■^Surveyors'  Institution,  London.     Transactions,  complete  from  vol.  i.,  1868. 
*Sydney  University  Engineering  Society,  Sydney.     Journal  and  Abstract  of  Proceedings, 

complete  from  vol.  ix. 

^Tasmania.     Annual  Reports  of  the  Secretary  of  Mine?,  from  1*98-99.     Annual  Reports 
of  the  Surveyor-General  and  Secretary  for  Land,  from  1898-99.     The  Progress  of 
the  Mineral  Industry  of  Tasmania,  from  quarter  commencing  April  1,  1898. 
Technics,  London.      Complete  from  vol.  i.,  1904,  to  vol.  ii..  1905,  no.  8. 
*Teknisk  Ugeblad,  Udgivet  af  Den  Norske  Ingenior — og  Arkitekt-Forening  og  Den  Poly- 

tekniske  Forening,   Kristiania.     Complete  from  1885. 
JTexas,  University  id,  Austin.     Mineral  Survey,  Bulletin,  complete  from  no.  1,  1900. 
Times,  London.     Complete  from  March,  1869. 
Times  Index,  London.     Complete  from  January,  1864. 
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Trade  and  Navigation  Accounts,  London.     Complete  from  1865. 

Trade  of  the  United  Kingdom  with  Foreign  Countries  and  British  Possessions,  London. 
Annual  Statement,  complete  from  1875. 
JTransvaal.      Chamber   of    Mines,    Johannesburg.      Annual   Reports,   1890,    1893,    and 

complete  from  1895. 
t Transvaal.     Reports  of  Government  Mining  Engineer,  complete  from  1896. 
*Transvaal  Institute  of  Mechanical  Engineers,  Johannesburg.     Journal,  complete  from 
vol.  iii. 

\  U.S.A.      Department  of  Labor,  "Washington.      Bulletin,  complete  from  no.  37,  1901. 

Annual   Report    of    the   Commissioner   of    Labor,  complete   from  the   sixteenth, 

1901. 
JU.S.A.     Department  of  State,  Washington.     Consular  Reports,  vol.   xliii.,   no.   158; 

vol.  xlvi.,  no.  170  ;  and  complete  from  vol.  Ixviii.,  no.  256. 
JU.S.A.     Department  of  the  Navy,  Washington.     Annual  Report  of  the  Chief  of  the 

Bureau  of  Steam  Engineering,  complete  from  1891. 
*U.S.  Naval  Institute    Annapolis.     Proceedings,  complete  from  vol.  vii.,  1881. 
U.S.  Patent  Office,  Washington.     Official  Gazette,  complete  from  vol.  Ixviii.,  1894,  to 

vol.  cvi.,  1903. 
^University  College  of  South  Wales  and  Monmouthshire,  Cardiff.      Calendar,  complete 

from  1901-1902. 
^University  of  Birmingham  Engineering  Journal,  Birmingham.     Complete  from  vol.  i. 
^University   of   Durham   Philosophical   Society,    Newcastle-upon-Tyne.       Proceedings, 

complete  from  vol.  L,  1896. 
^University  of  Montana,  Missoula.     Bulletin,  nos.  10  and  17. 

Vereins-Mittheilungen.      See  Osterreichische  Zeitschrift  fur  Berg-  und  Hiittenwesen, 
Vienna. 

*  Victoria.     Department  of  Mines,   Melbourne.     Reports,   complete  from  1874.     Special 

Reports,  complete  from  1892.     Gold-fields  of  Victoria,  Mining  Record,  complete 

from  1897 ;  Monthly  Return,  complete  from  1898. 
Victoria.     Patent  Office,  Melbourne.     See  Patents  and  Patentees  of  Victoria. 
^Victoria.     The  Chamber  of   Mines,   Melbourne.     Annual  Report,   complete   from   the 

second,  1900. 
*Victorian  Institute  of  Surveyors,  Melbourne.     Transactions  and  Proceedings,  complete 

from  vol.  i. ,  except  vol.  ii. 
JVulcau,  Manchester.     Complete  from  vol.  i. 

JWater,  London.     Complete  from  vol.  iv.,  1902. 

JWest  Australian  Mining,  Building  and  Engineering  Journal,  Perth.  Complete  from 
vol.  i.,  1903,  except  vol.  i.,  nos   2,  9  and  14. 

*West  of  Scotland  Iron  and  Steel  Institute,  Glasgow.  Journal,  complete  from  vol.  iv., 
1896. 

JWest  Virginia  Geological  Survey,  Morgantown.     Complete  from  vol.  i.,  1899. 

X Western  Australia,  Department  of  Mines.  Annual  Progress  Report  of  the  Geological 
Survey,  complete  from  1899.  Geological  Survey,  Bulletin  complete  from  no.  1. 
Gold  Mines  Ut  itistics,  complete  from  1896.  Monthly  Statistical  Abstract,  complete 
from  no.  1.  Reports,  complete  from  1895.  Statistical  Register,  complete  from 
1898.     Supplement  to  the  Government  Gazette,  complete  from  1901. 

*  Western  Society  of  Engineers,  Chicago.     Journal,  complete  from  vol.  i.,  1896. 
Whitaker's  Almanac,  London.     Complete  from  1894. 

*  Wisconsin  Academy  of  Sciences,  Arts  and  Letters,  Madison.     Transactions,  complete. 
*Wisconsin  Geological  and  Natural  History  Survey,  Madison.     Bulletins,  complete  from 

no.  1. 
World's  Work,  London.     Vol.  i. 
%  Worcester  Polytechnic  Institute,  Worcester.    Journal,  complete  from  vol.  vi.,  no.  2. 
X  Wurttembergisehen  Geometer  Vereins  Stuttgart.     Mitteilungen,  complete  from  1900. 

^Yorkshire  Geological  and  Polytechnic  Society,  Leeds.  Proceedings,  complete  from 
vol.  i. 

Zeitschrift  des  Vereines  Deutscher  Ingenieure,  Berlin.     Complete  from  vol.  xxvii.,  1883. 
^Zeitschrift  fur  das  Berg-,   Hutten-  und  Salinen-Wesen  im  Preussischen  Staate,  Berlin. 

Complete  from  1854. 
'Zeitschrift  fur  Praktische  Geologie,  Berlin.     Complete  from  1893. 
^Zeitschrift  fiir  Vermessungswesen,  Stuttgart.     Complete  from  1903. 


The  Library  comprises  over  10,000  Volumes,  etc.,  treating  of  Geology,  and  Mining, 
Mechanical,  and  Civil  Engineering. 
August  4th,  1906. 
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CHARTER    OF    THE    NORTH    OF    ENGLAND    INSTITUTE    OF 
MINING    AND  MECHANICAL  ENGINEERS. 


FOUNDED  1852. 
INCORPORATED  NOVEMBER  28th,   1876. 


Victoria;  by  the  Grace  of  God,  of  the  United  Kingdom  of  Great 
Britain  and  Ireland,  Queen,  Defender  of  the  Faith,  to  all  to  whom 
these  Presents  shall  Come,  Greeting  : 

Whereas  it  lias  been  represented  to  us  that  Nicholas  Wood,  of 
Hetton,  in  the  County  of  Durham,  Esquire  (since  deceased);  Thomas 
Emerson  Forster,  of  Newcastle-upon-Tyne,  Esquire  (since  deceased); 
Sir  George  Elliot,  Baronet  (then  George  Elliot,  Esquire),  of  Houghton 
Hall,  in  the  said  County  of  Durham,  and  Edward  Fenwick  Boyd,  of 
Moor  House,  in  the  said  County  of  Durham,  Esquire,  and  others  of  our 
loving  subjects,  did,  in  the  year  one  thousand  eight  hundred  and  fifty-two, 
form  themselves  into  a  Society,  which  is  known  by  the  name  of  The 
North  of  England  Institute  of  Mining  and  Mechanical  Engineers, 
having  for  its  objects  the  Prevention  of  Accidents  in  Mines  and  the 
Advancement  of  the  Sciences  of  Mining  and  Engineering  generally,  of 
which  Society  Lindsay  Wood,  of  Southill,  Chester-le-Street,  in  the  County 
of  Durham,  Esquire,  is  the  present  President.  And  whereas  it  has  been 
further  represented  to  us  that  the  Society  was  not  constituted  for  gain, 
and  that  neither  its  projectors  nor  Members  derive  nor  have  derived 
pecuniary  profit  from  its  prosperity  ;  that  it  has  during  its  existence  of  a 
period  of  nearly  a  quarter  of  a  century  steadily  devoted  itself  to  the  pre- 
servation  of  human  life  and  the  safer  development  of  mineral  property  ; 
that  it  has  contributed  substantially  and  beneficially  to  the  prosperity  of 
the  country  and  the  welfare  and  happiness  of  the  working  members  of  the 
community  :  that  the  Society  has  since  its  establishment  diligently 
pursued  its  aforesaid  objects,  and  in  so  doing  has  made  costly  experiments 
and  researches  with  a  view  to  the  saving  of  life  by  improvements  in  the 
ventilation  of  mines,  by  ascertaining  the  conditions  under  which  the  safety 
lamp  may  be  relied  on  for  security  ;  that  the  experiments  conducted  by 
the  Society  have  related  to  accidents  in  mines  of  every  description,  and 
have  not  been  limited  to  those  proceeding  from  explosions  ;  that  the  vari- 
ous modes  of  getting  coal,  whether  by  mechanical  appliances  or  otherwise, 
have  received  careful  and  continuous  attention,  while  the  improvements 
in  the  mode  of  working  and  hauling  belowground,  the  machinery  em- 
ployed for  preventing  the  disastrous  falls  of  roof  underground,  and  the 
prevention  of  spontaneous  combustion  in  seams  of  coal  .as  well  as  in  car- 
goes, and  the  providing  additional  security  for  the  miners  in  ascending 
and  descending  the  pits,  the  improvements  in  the  cages  used  for  this  pur- 
pose, and  in  the  safeguards  against  what  is  technically  known  as  "  over- 
winding," have  been  most  successful  in  lessening  the  dangers  of  mining, 
and  in  preserving  human  life  :  that  the  Society  has  held  meetings  at  stated 
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periods,  at  which  the  results  of  the  said  experiments  and  researches  have 
been  considered  and  discussed,  and  has  published  a  series  of  Transactions, 
tilling  many  volumes,  and  forming  in  itself  a  highly  valuable  Library  of 
scientific  reference,  by  which  the  same  have  been  made  known  to  the 
public,  and  has  formed  a  Library  of  Scientific  Works  and  Collections  of 
Models  and  Apparatus,  and  that  distinguished  persons  in  foreign  countries 
have  availed  themselves  of  the  facilities  afforded  by  the  Society  for  com- 
municating important  scientific  and  practical  discoveries,  and  thus  a  useful 
interchange  of  valuable  information  has  been  effected  :  that  in  particular, 
with  regard  to  ventilation,  the  experiments  and  researches  of  the  Society, 
which  have  involved  much  pecuniary  outlay  and  personal  labour, 
and  the  details  of  which  are  recorded  in  the  successive  volumes  of 
the  Society's  Transactions,  have  led  to  large  and  important  advances 
in  the  practical  knowledge  of  that  subject,  and  that  the  Society's 
researches  have  tended  largely  to  increase  the  security  of  life  :  that  the 
Members  of  the  Society  exceed  800  in  number,  and  include  a  large  pro- 
portion of  the  leading  Mining  Engineers  in  the  United  Kingdom.  And 
whereas  in  order  to  secure  the  property  of  the  Society,  and  to  extend  its 
useful  operations,  and  to  give  it  a  more  permanent  establishment  among 
the  Scientific  Institutions  of  our  Kingdom,  we  have  been  besought  to  grant 
to  the  said  Lindsay  Wood,  and  other  the  present  Members  of  the 
Society,  and  to  those  who  shall  hereafter  become  Members  thereof,  our 
Royal  Charter  of  Incorporation.  Now  know  te  that  we.  being  desirous 
of  encouraging  a  design  so  laudable  and  salutary,  of  our  especial  grace, 
certain  knowledge,  and  mere  motion,  have  willed,  granted,  and  declared. 
and  do,  by  these  presents,  for  us,  our  heirs,  and  successors,  will,  grant, 
and  declare,  that  the  said  Lindsay  Wood,  and  such  others  of  our  loving 
subjects  as  are  now  Members  of  the  said  Society,  and  such  others  as  shall 
from  time  to  time  hereafter  become  Members  thereof,  according  to  such 
Bye-laws  as  shall  be  made  as  hereinafter  mentioned,  and  their  succi  ssors, 
shall  for  ever  hereafter  be,  by  virtue  of  these  presents,  one  body,  politic 
and  corporate,  by  the  name  of  "  The  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers,"  and  by  the  name  aforesaid  shall 
have  perpetual  succession  and  a  Common  Seal,  with  full  power  and 
authority  to  alter,  vary,  break,  and  renew  the  same  at  their  discretion,  and 
by  the  same  name  to  sue  and  be  sued,  implead  and  be  impleaded,  answer 
and  be  answered  unto,  in  every  Court  of  us,  our  heirs  and  successors,  and 
be  for  ever  able  and  capable  in  the  law  to  purchase,  acquire,  receive,  pos- 
sess, hold,  and  enjoy  to  them  and  their  successors  any  goods  and  ohatti  Is 
whatsoever,  and  also  be  able  and  capable  in  the  law  (notwithstanding  the 
statutes  of  mortmain)  to  purchase,  acquire,  possess,  hold  and  enjoy  to 
them  and  their  successors  a  hall  or  house,  and  any  such  other  lands,  tene- 
ments, or  hereditaments  whatsoever,  as  they  may  deem  requisite  for  the 
purposes  of  the  Society,  the  yearly  value  of  which,  including  the  site  of 
the  said  hall  or  house,  shall  not  exceed  in  the  whole  the  sum  of  three 
thousand  pounds,  computing  the  same  respectively  at  the  rack  rent  which 
might  have  been  had  or  gotten  for  the  same  respectively  at  the  time  of 
the  purchase  or  acquisition  thereof.  And  we  do  herert  grant  our 
especial  license  and  authority  unto  all  and  every  person  ami  persons  and 
bodies  politic  and  corporate,  otherwise  competent,  to  grant,  sell,  alien. 
convey  or  devise  in  mortmain  unto  and  to  the  use  of  the  said  Society  and 
their  successors,  anv  lands,  tenements,  or  hereditaments  not  exceeding 
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with  the  lands,  tenements  or  hereditaments  so  purchased  or  previously 
acquired,  such  annual  value  as  aforesaid,  and  also  any  moneys,  stocks, 
securities,  and  other  personal  estate  to  be  laid  out  and  disposed  of  in 
the  purchase  of  any  lands,  tenements  or  hereditaments  not  exceeding  the 
like  annual  value.  And  we  further  will,  grant,  and  declare,  that  the 
said  Society  shall  have  full  power  and  authority,  from  time  to  time,  to 
sell5  grant,  demise,  exchange  and  dispose  of  absolutely,  or  by  way  of 
mortgage,  or  otherwise,  any  of  the  lands,  tenements,  hereditaments  and 
possessions,  wherein  they  have  any  estate  or  interest,  or  which  they  shall 
acquire  as  aforesaid, bul  that  no  sale,  mortgage, or  other  disposition  of  any 
lands,  tenements,  or  hereditaments  of  the  Society  shall  be  made,  except 
with  the  approbation  and  concurrence  of  a  General  Meeting.  And  our  will 
and  pleasure  is.  and  we  further  grant  and  declare  that  for  the  better  rule 
and  government  of  the  Society,  and  the  direction  and  management  of  the 
concerns  thereof,  there  shall  be  a  Council  of  the  Society,  to  be  appointed 
from  among  the  Members  thereof,  and  to  include  the  President  and  the 
Vice-Presidents,  and  such  other  office-bearers  or  past  office-bearers  as  may 
be  directed  by  such  Bye-laws  as  hereinafter  mentioned,  but  so  that  the 
Council,  including  all  ex-officio  Members  thereof,  shall  consist  of  not  more 
than  forty  or  less  than  twelve  Members,  and  that  the  Vice-Presidents  shall 
be  not  more  than  six  or  less  than  two  in  number.  And  we  do  hereby 
further  will  and  declare  that  the  said  Lindsay  Wood  shall  be  the  first 
President  of  the  Society,  and  the  persons  now  being  the  Vice-Presidents, 
and  the  Treasurer  and  Secretary,  shall  be  the  first  Vice-Presidents,  and 
the  first  Treasurer  and  Secretary,  and  the  persons  now  being  the  Members 
of  the  Council  shall  be  the  first  Members  of  the  Council  of  the  Society, 
and  that  they  respectively  shall  continue  such  until  the  first  election  shall 
be  made  at  a  General  Meeting  in  pursuance  of  these  presents.  And  we 
do  hereby  further  will  and  declare  that,  subject  to  the  powers  by 
these  presents  vested  in  the  General  Meetings  of  the  Society,  the  Council 
shall  have  the  management  of  the  Society,  and  of  the  income  and  property 
thereof,  including  the  appointment  of  officers  and  servants,  the  definition 
of  their  duties,  and  the  removal  of  any  of  such  officers  and  servants,  and 
generally  may  do  all  such  acts  and  deeds  as  they  shall  deem  necessary  or 
fitting  to  be  done,  in  order  to  carry  into  full  operation  and  effect  the 
objects  and  purposes  of  the  Society,  but  so  always  that  the  same  be  not 
inconsistent  with,  or  repugnant  to,  any  of  the  provisions  of  this  our 
Charter,  or  the  Laws  of  our  Realm,  or  any  Bye-law  of  the  Society  in  force 
for  the  time  being.  And  we  do  further  will  and  declare  that  at  any 
General  Meeting  of  the  Society,  it  shall  lie  lawful  for  the  Society,  subject 
as  hereinafter  mentioned,  to  make  such  Bye-laws  as  to  them  shall  seem 
necessary  or  proper  for  the  resrilation  and  good  government  of  the  Society, 
and  of  the  Members  and  affairs  thereof,  and  generally  for  carrying  the 
objects  of  the  Society  into  full  and  complete  effect,  and  particularly  (and 
without  its  being  intended  hereby  to  prejudice  the  foregoing  generality), 
to  make  Bye-laws  for  all  or  any  of  the  purposes  hereinafter  mentioned, 
that  is  to  say  :  for  fixing  the  number  of  Vice-Presidents,  and  the  number 
of  Members  of  which  the  Council  shall  consist,  and  the  manner  of  electing 
the  President  and  Vice-Presidents,  and  other  Members  of  the  Council, 
and  the  period  of  their  continuance  in  office,  and  the  manner  and  time 
of  supplying  any  vacancy  therein  :  and  for  regulating  the  times  at  which 
General  Meetings  of  the  Society  and  Meetings  of  the  Council  shall  be  held, 
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and  for  convening  the  same  and  regulating  the  proceedings  thereat,  and 
for  regulating  the  manner  of  admitting  persons  to  be  Members  of  the 
Society,  and  of  removing  or  expelling  Members  from  the  Society,  and 
for  imposing  reasonable  tines  or  penalties  for  non-performance  of  any 
such  Bye-laws,  or  for  disobedience  thereto,  and  from  time  to  time  to 
annul,  alter,  or  change  any  such  Bye-laws,  so  always  that  all  Bye- 
laws  to  be  made  as  aforesaid  be  not  repugnant  to  these  presents,  or  to 
any  of  the  laws  of  our  Realm.  And  we  do  further  will  and  declare 
that  the  present  Rules  and  Regulations  of  the  Society,  so  far  as  they 
are  not  inconsistent  with  these  presents,  shall  continue  in  force,  and 
be  deemed  the  Bye-laws  of  the  Society  until  the  same  shall  be  altered 
by  a  General  Meeting,  provided  always  that  the  present  Rules  and 
Regulations  of  the  Society  and  any  future  Bye-laws  of  the  Society  so  to  be 
made  as  aforesaid  shall  have  no  force  or  effect  whatsoever  until  the  same 
shall  have  been  approved  in  writing  by  our  Secretary  of  State  for  the 
Home  Department.  En  witness  whereof  we  have  caused  these  our 
Letters  to  be  made  Patent. 

Witness  Ourself  at  our  Palace,   at   Westminster,   the    28th   day   of 
November,  in  the  fortieth  year  of  our  reign. 

Bv  Her  Majesty's  Command. 

CARDEW. 


BYE-LA  W  S 


I. — Constitute  >n. 

1. — The  North  of  England  Institute  of  Mining  and  Mechanical 
Kmrneers  shall  consist  of  Members,  Associate  Members  and  Honorary 
Members.  The  Institute  shall  in  addition  comprise  Associates  and 
Students. 

2. — The  Officers  of  the  Institute,  other  than  the  Treasurer  and  the 
Secretary,  shall  be  elected  from  the  Members  and  Associate  Members, 
and  shall  consist  of  a  President,  six  Vice-Presidents,  and  eighteen 
Councillors,  who,  with  the  Treasurer  and  the  Secretary  (if  Members  of 
the  Institute)  shall  constitute  the  Council. 

All  Past-Presidents  shall  be  ex-officio  Members  of  the  Council,  so  long 
as  they  continue  Members  or  Associate  Members  of  the  Institute  :  and 
Vice-Preside)  ts  who  have  not  been  re-elected  or  have  become  ineligible 
from  having  held  office  for  three  consecutive  years,   shall  bo  eoc-offtcio 


II. — Qualifications  of  Members,   A — ciate  Members.   Honorary 
Members.  Associates  and  Students. 

3. — Members. — Every  candidate  for  admission  into  the  class  of 
Members,  or  for  transfer  into  that  class,  -hall  come  within  the  following 
conditions  : — He  shall  be  more  than  twenty-thre  .  have  been 

regularly  educated  as  a  Mining  or  Mechanical  Engineer,  or  in  some  other 


l\\vi  BYE-LAWS. 

branch  of  Engineering,  according  to  the  usual  routine  of  pupilage,  and 
have  had  subsequent  employment  for  at  least  two  years  in  some  respon-- 
sible  situation  as  an  Engineer,  or  if  he  has  not  undergone  the  usual 
routine  of  pupilage,  lie  must  have  been  employed  or  have  practised  as 
an  Engineer  for  al  leasl  five  years.  This  class  shall  also  comprise  every 
person  who  was  an  Ordinary  Member,  Life  Member,  or  Student  on  the 
first  of  Angust,  1877. 

4. — Associate  Members  shall  be  persons  connected  with  or  interested 
in  Mining  or  Engineering,  and  not  practising  as  Mining  or  Mechanical 
Engineers,  or  in  some  other  branch  of  Engineering. 

5. —  Honorary  Members  shall  be  persons  who  have  distinguished 
themselves  by  their  literary  or  scientific  attainments,  or  who  have  made 
important  communications  to  the  Society. 

6. — Associates  shall  be  persons  acting  as  under- viewers,  under- 
tnanagers,  or  in  other  subordinate  positions  in  mines,  or  employed  in 
analogous  positions  in  other  branches  of  Engineering. 

7. — Students  shall  be  persons  who  are  qualifying  themselves  for  the 
profession  of  Mining  or  Mechanical  Engineering,  or  other  branch  of 
Engineering,  and  such  persons  may  continue  Students  until  they  attain 
the  age  of  twenty-five  years. 

III. — Election  and  Expulsion  of  Members. 

8. — Any  person  desirous  of  becoming  a  Member,  an  Associate  Member, 
an  Associate  or  a  Student,  shall  be  proposed  according  to  the  proper 
Form  in  the  Appendix,  in  which  Form  the  name,  usual  residence,  and 
qualifications  of  the  candidate  shallbe  distinctly  specified.  The  Form 
must  lie  signed  by  the  proposer  and  at  least  two  other  Members  or 
Associate  Members,  certifying  a  personal  knowledge  of  the  candidate, 
who  shall  himself  sign  the  undertaking  contained  therein. 

Any  j  erson  qualified  to  becomean  Honorary  Member  shall  be  proposed 
according  to  the  proper  Form  in  the  Appendix,  in  which  Form  the  name, 
usual  residence,  and  qualifications  of  the  candidate  shall  be  distinct  In- 
stated. This  Form  must  be  signed  by  the  proposer  and  at  least  five  other 
Members  or  Associate  Members,  certifying  a  personal  knowledge  of  the 
candidate,  who  shall  himself  sign  the  undertaking  contained  therein,  and 
the  Council  shall  have  the  power  of  defining  the  time  during  which, 
and  the  circumstances  under  which  the  candidate  shall  be  an  Honorary 
Member. 

Any  Associate  or  Student  desirous  of  becoming  a  Member,  shall  be 
proposed  and  recommended  according  to  the  proper  Form  in  the  Appen- 
dix, in  which  Form  the  name,  usual  residence,  and  qualifications  of  the 
candidate  shall  be  distinctly  specified.  This  Form  must  be  signed  by  the 
proposer  and  at  least  two  other  Members  or  Associate  Members, 
certifying  a  personal  knowledge  of  the  candidate,  who  shall  himself  sign 
the  undertaking  contained  therein,  and  the  proposal  shall  then  be  treated 
in  the  manner  hereinafter  described. 

Every  proposal  shall  lie  delivered  to  the  Secretary,  and  by  him  sub- 
mitted to  the  next  meeting  of  the  Council,  who,  on  approving  the  quali- 
fications, shall  determine  if  the  candidate  is  to  be  presented  for  ballot, 
ami  it  it  is  so  determined,  the  Chairman  of  the  Council  shall  sign  such 
proposal.  The  same  shall  be  read  at  the  next  Ordinary  General  Meeting, 
and  afterwards  be  exhibited  in  the  Institute's  Hall  until  the  following 
Ordinary  General  Meeting,  when  the  candidate  shall  be  balloted  for. 
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A  Student  may  become  an  Associate  at  any  time  after  attaining  the 
age  of  twenty-one  years. 

9. — The  balloting  shall  be  conducted  in  the  following  manner  : — Each 
Member  ur  Associate  Member  attending  the  meeting,  at  which  a  ballot  is 
to  take  place,  shall  be  supplied  (on  demand)  with  a  list  of  the  names  of  the 
persons  to  be  balloted  for,  according  to  the  proper  Form  in  the  Appendix. 
and  shall  strike  out  the  names  of  such  candidates  as  he  desires  shall  not 
be  elected,  and  return  the  list  to  the  scrutineers  appointed  by  the  presid- 
ing Chairman  for  the  purpose,  and  such  scrutineers  shall  examine  the  lists 
so  returned,  and  inform  the  meeting  what  elections  have  been  made.  No 
candidate  shall  be  elected  unless  he  secures  the  votes  of  two-thirds  of  the 
Members  and  Associate  Members  voting. 

10. — Notice  of  election  shall  be  sent  to  every  person  within  one  week 
after  his  election,  according  to  the  proper  Form  in  the  Appendix,  and  the 
person  elected  shall  send  the  amount  of  his  annual  subscription,  or  life 
composition,  within  four  months  from  the  date  of  such  election,  which 
otherwise  shall  become  void. 

11. — Every  Member  having  signed  a  declaration  according  to  the 
proper  Form  in  the  Appendix,  and  having  likewise  made  the  proper 
payment,  shall  receive  a  certificate  of  his  election,  according  to  the  proper 
Form  in  the  Appendix. 

12. — Any  Member,  Associate  Member,  Associate  or  Student  elected 
at  any  meeting  between  the  Annual  Meetings  shall  be  entitled  to  all 
Transactions  issued  in  the  Institute's  year,  so  soon  as  he  has  signed  and 
returned  a  declaration  according  to  the  proper  Form  in  the  Appendix, 
and  paid  his  subscripton. 

13. — The  Transactions  of  the  Institute  shall  not  be  forwarded  to  those 
whose  subscriptions  are  in  arrear  on  the  first  of  November  in  each  year. 

11. — Any  person  wdiose  subscription  is  moi-e  than  one  year  in  arrear 
shall  be  reported  to  the  Council,  who  shall  direct  application  to  be  made 
for  it.  according  to  the  proper  Form  in  the  Appendix,  and  in  the  event  of 
its  continuing  one  month  in  arrear  after  such  application,  the  Council 
shall  have  the  power,  after  remonstrance  by  letter  to  his  last  recorded 
address  in  the  books  of  the  Society,  according  to  the  proper  Form  in  the 
Appendix,  of  declaring  that  the  defaulter  has  ceased  to  be  a  Member. 

15. — In  case  the  expulsion  of  any  person  shall  be  judged  expedient 
by  ten  or  more  Members  or  Associate  Members,  and  they  think  lit  to 
draw  up  and  sign  a  proposal  requiring  such  expulsion,  the  same  being 
delivered  to  the  Secretary,  shall  be  by  him  laid  before  the  next  meeting 
of  the  Council  for  consideration.  If  the  Council,  after  due  inquiry,  do  not 
find  reason  to  concur  in  the  proposal, no  entry  thereof  shall  be  made  in  any 
minutes,  nor  shall  any  public  discussion  thereon  be  permit  ted.  unless  by 
requisition  signed  by  one-half  of  the  Members  or  Associate  Members 
of  The  Institute  :  but  if  the  Council  do  find  good  reason  for  the  proposed 
expulsion,  they  shall  direct  the  Secretary  to  address  a  letter,  according  to 
tin-  proper  Form  in  the  Appendix,  to  the  person  proposed  to  be  expelled, 
advising  him  to  withdraw  from  the  Institute.  If  that  advice  be  followed, 
no  entry  on  the  minutes  nor  any  public  discussion  on  the  subject  shall  be 
permitted  ;  but  if  that  advice  be  not  followed,  nor  an  explanation  given 
which  is  satisfactory  to  the  Council,  they  shall  call  a  General  Meeting  for 
the  purpose  of  deciding  on  the  question  of  expulsion  :  and  if  a  majority  of 
the  Members  and  Associate  Members  present  at  such  meeting  (provided 
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the  number  so  present  be  not  less  than  forty)  vote  that  such  person  be 
expelled,  the  Chairman  of  that  meeting-  shall  declare  the  same  accord- 
ingly, and  the  Secretary  shall  communicate  the  same  to  the  person, 
according  to  the  proper  Form  in  the  Appendix. 

IV. — SunscKU'TiuNS. 

16. — The  annual  subscription  of  each  Member  and  Associate  Member 
shall   he    £2    2s.,   of  each   Associate   and   Student    £1    5s.,   payable   in 

advance,  and  shall  be  considered  due  on  election,  and  afterwards  on  the 
first   Saturday  in  August  of  each  year. 

17. — Any  Member,  Associate  Member.  Associate  or  Student,  may.  at 
any  time,  compound  hi;-  all  future  subscriptions  by  a  payment  in  accord- 
ance with  the  following  scale:  — 

Under  30  years  of  age,  the  sum  of  £31 
Over  30  „  „  „         27 

„     10  „  „  „         2i 

„     50  „  „  „         21 

„     60  „  „  „         17 

or  on  such  other  conditions  as  the  Council  may,  in  writing,  accept.  Every 
person  so  compounding  shall  be  a  Member,  Associate  Member,  Associate 
or  Student  for  life,  as  the  case  may  be.  Any  Associate  Member,  Associate 
or  Student  so  compounding  who  may  afterwards  be  qualified  to  become  a 
Member,  may  do  so,  by  election  in  the  manner  described  in  Bye-law  8. 
All  compositions  shall  he  deemed  capital  money  of  the  Institute. 

18. — In  case  any  Member,  Associate  Member  or  Associate,  who  has 
been  long  distinguished  in  his  professional  career,  becomes  unable,  from 
ill-health,  advanced  age,  or  other  sufficient  cause,  to  carry  on  a  lucrative 
practice,  the  Council  may.  on  the  report  of  a  Sub-Committee  appointed 
by  them  for  that  purpose,  if  they  find  good  reason  for  the  remission  of 
the  annual  subscription,  so  remit  it.  They  may  also  remit  any  arrears 
which  are  due  from  a  Member,  or  they  may  accept  from  him  a  collection 
of  books,  or  drawings,  or  models,  or  other  contributions,  in  lieu  of  the 
composition  mentioned  in  Bye-law  17.  and  may  thereupon  release  him 
from  any  or  all  future  subscriptions,  and  permit  him  to  resume  his  former 
rank  in  the  Institute. 

19. — Owners  of  Collieries.  Engineers,  Manufacturers,  Railway  Com- 
panies, and  Employers  of  labour  generally,  may  subscribe  annually  to  the 
funds  of  the  Institute,  and  each  such  subscriber  of  £2  2s.  annually  shall 
be  entitled  to  tickets  to  admit  two  persons  to  the  rooms,  library,  meetings, 
lectures,  and  public  proceedings  of  the  Society  :  and  for  every  additional 
L-  2-..  subscribed  annually,  two  other  persons  shall  be  admissible;  and 
each  such  subscriber  shall  also  be  entitled  for  each  £2  2s.  subscription 
to  have  a  copy  of  the  Transactions  of  the  Institute  sent  to  him. 

V. — Election  of  Officers. 
20. — The  President.  Viee-Presidenis.  and  Councillors  shall  be  elected 
at  the  Annual  Meeting  in  August  (except  in  cases  of  vacancies)  and  shall 
be  eligible  for  re-election  to  any  office,  with  the  exception  of  any  President 
who  may  have  held  office  for  the  two  immediately  preceding  years,  or 
Vice-President  who  may  have  held  office  for  the  three  immediately 
preceding  years,  and  such  six  Councillors  as  may  have  attended  the  fewest 
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Council  Meetings  during  the  past  year,  and  when  any  such  attendances 
are  equal,  the  Council  shall  decide  between  them;  but  any  such  Member 
or  Associate  Member  shall  be  eligible  for  re-election  after  being  one  year 
out  of  office. 

Any  Retiring  Vice-President  or  Councillor  who  may  be  ineligible  for 
re-election  shall  nevertheless  be  eligible  to  any  other  office. 

21. — Each  Member  and  Associate  Member  shall  be  at  liberty  to 
nominate  in  writing,  and  send  to  the  Secretary  not  less  than  eight  days 
prior  to  the  Ordinary  General  Meeting  in  June,  a  list,  duly  signed,  of 
Members  and  Associate  Members  suitable  to  fill  the  offices  of  President. 
Vice-Presidents,  and  Members  of  Council  for  the  ensuing  year.  The 
Council  shall  prepare  a  list  of  the  persons  so  nominated,  together  with 
the  names  of  the  Officers  for  the  current  year  eligible  for  re-election,  and 
of  such  other  Membersand  Associate  Members  as  they  deem  suitable  for  the 
various  offices.  Such  lists  shall  comprise  the  names  of  not  less  than  thirty 
persons.  The  list  so  prepared  by  the  Council  shall  be  submitted  to  the 
Ordinary  General  Meeting  in  June,  and  shall  be  the  balloting  list  for  the 
annual  election  in  August.  (See  proper  Form  in  the  Appendix.)  A  copy  of 
this  list  shall  be  posted  at  least  seven  days  previous  to  the  Annual  Meeting 
to  every  Member  and  Associate  Member,  who  may  erase  any  name  or 
names  from  the  list,  and  substitute  the  name  or  names  of  any  other 
Member  or  Associate  Member  eligible  for  each  respective  office  ;  but  the 
number  of  names  on  the  list,  after  such  erasure  or  substitution,  must  not 
exceed  the  number  to  be  elected  to  the  respective  offices.  Papers  which 
do  not  accord  with  these  directions  shall  be  rejected  by  the  scrutineers. 
The  votes  for  any  Member  who  may  not  be  elected  President  or  Vice- 
Presidents  shall  count  for  them  as  Members  of  the  Council,  but  in  no 
case  shall  he  receive  more  than  one  vote  from  each  voter.  The  Chairman 
shall  appoint  four  scrutineers,  who  shall  receive  the  balloting  papers,  and, 
after  making  the  necessary  scrutiny,  destroy  the  same,  and  sign  and  hand 
to  the  Chairman  a  list  of  the  elected  Officers.  The  balloting  papers  may 
be  returned  through  the  post,  addressed  to  the  Secretary,  or  be  handed  to 
him,  or  to  the  Chairman  of  the  meeting,  so  as  to  be  received  before  the 
appointment  of  the  scrutineers  for  the  election  of  Officers. 

22.— -In  case  of  the  decease,  expulsion,  or  resignation  of  any  Officer  or 
Officers,  the  Council,  if  they  deem  it  requisite  that  the  vacancy  shall  lie 
filled  up,  shall  present  to  the  next  Ordinary  General  Meeting  a  List  of 
persons  whom  they  nominate  as  suitable  for  the  vacant  office  or  offices, 
and  a  new  Officer  or  Officers  shall  be  elected  at  the  first  succeeding 
Ordinary  General  Meeting 

23. — The  Treasurer  and  the  Secretary  shall  be  appointed  by  the 
Council,  and  shall  be  removable  by  the  Council,  subject  to  appeal  to  a 
General  Meeting.     One  and  the  same  person  may  hold  both  these  offices. 

VI. — Duties  of  the  Officers  and  Council. 

24. — The  President  shall  take  the  chair  at  all  meetings  of  the  Institute, 
t  In'  Council,  and-Committees.  at  which  he  is  present  (he  being  e.x-officio  a 
member  of  all),  and  shall  regulate  and  keep  order  in  the  proceedings. 

25. — In  the  absence  of  the  President,  it  shall  be  the  duty  of  the  senior 
Vice-President  present  to  preside  at  the  meetings  of  the  Institute,  to 
keep  order,  and  to  regulate  the  proceedings.     In  case  of  the  absence  of 
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the  President  and  of  all  the  Vice-Presidents,  the  meeting  may  elect  any 
Member  of  Council,  or  in  case  of  their  absence,  any  Member  or  Associate 
Member  present,  to  take  the  chair  at  the  Meeting-. 

26.-  At  Meetings  of  the  Council,  five  shall  be  a  quorum.  The  minutes 
of  the  Council's  proceedings  shall  be  at  all  times  open  to  the  inspection 
of  the  Members  and  Associate  Members. 

27.-  The  Treasurer  ami  the  Secretary  shall  act  under  the  direction 
and  control  of  the  Council,  by  which  body  their  duties  .shall  from  time  to 
time  be  defined. 

28.  The  Council  may  appoint  Committees  for  the  purpose  of  tran- 
sacting any  particular  business,  or  of  investigating  any  specific  subject 
connected  with  the  objects  of  the  Institute.  Such  Committees  shall 
make  a  report  to  the  Council,  who  shall  act  thereon,  and  make  use  thereof 
as  t  hey  see  occasion. 

VII. — Communications  and  Memoirs. 

29. — All  papers  shall  be  sent  for  the  approval  of  the  Council  at  least 
twenty-one  days  before  a  General  Meeting,  and  after  approval,  shall  be 
read  before  the  Institute.  The  Council  shall  also  direct  whether  any 
paper  read  before  the  Institute  shall  be  printed  in  the  Transactions,  and 
immediate  notice  shall  be  given  to  the  writer  whether  it  is  to  be  printed 
or  not. 

30. — The  copyright  of  all  papers  communicated  to,  and  accepted  for 
printing  by  the  Council,  and  printed  within  twelve  months,  shall  become 
vested  in  the  Institute,  and  such  communications  shall  not  be  published 
for  sale  or  otherwise,  without  the  written  permission  of  the  Council. 

31. — Twenty  copies  of  each  paper  printed  by  the  Institute  shall  be 
presented  to  the  author  for  private  use. 

32. — All  proofs  of  reports  of  discussions,  forwarded  to  any  person  for 
correction,  must  be  returned  to  the  Secretary  within  seven  days  from  the 
date  of  their  receipt,  otherwise  they  will  be  considered  correct  and  be 
printed  off. 

33. — The  Institute  is  not,  as  a.  body,  responsible  for  the  statements 
and  opinions  advanced  in  the  papers  which  may  be  read,  nor  in  the  dis- 
cussions which  may  take  place  at  the  meetings  of  the  Institute. 

VIII. — Meetings  of  the  Institute. 

34. — An  Ordinary  General  Meeting  shall  be  held  on  the  first  Saturday 
of  every  month  (except  January  and  July)  at  two  o'clock,  unless  other- 
wise determined  by  the  Council  ;  and  the  Ordinary  General  Meeting  in 
the  month  of  August  shall  Vie  the  Annual  Meeting,  at  which  a  report  of 
the  proceedings,  and  an  abstract  of  the  accounts  of  the  previous  year, 
shall  be  presented  by  the  Council. 

35. — All  donations  to  the  Institute  shall  be  acknowledged  in  the 
Annual  Report  of  the  Council. 

36. — A  Special  General  Meeting  shall  be  called  whenever  the  Council 
may  think  fit,  and  also  on  a  requisition  to  the  Council,  signed  by  ten  or 
more  Members  or  Associate  Members.  The  business  of  a  Special  Meeting 
shall  be  confined  to  ihat  specified  in  the  notice  convening  it. 

37. — The  Members.  Associate  Members,  Honorary  Members,  Associates 
and  Students,  shall  have  notice  of,  and  the  privilege  to  attend,  all 
Ordinary  General  Meetings  and  Special  Meetings. 
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38. — Every  question,  not  otherwise  provided  for,  which  shall  come 
before  any  meeting,  shall  be  decided  by  the  votes  of  the  majority  of  the 
Members  and  Associate  Members  then  present. 

39. — Invitations  shall  be  forwarded  to  any  person  whose  presence  at 
the  discussions  the  Council  may  think  advisable,  and  strangers  so  invited 
shall  be  permitted  to  take  part  in  the  proceedings  but  not  to  vote. 

Any  Member  or  Associate  Meember  shall  have  power  to  introduce  two 
strangers  (see  proper  Form  in  the  Appendix)  to  any  General  Meeting,  but 
they  shall  mil  lake  part  in  the  proceedings  except  by  permission  of  the 
meeting. 

IX. — Property  of  the  Institute. 

40. — The  Funds  of  the  Society  shall  be  deposited  in  the  hands  of  the 
Treasurer,  and  shall  be  disbursed  or  invested  by  him  according  to  the 
direction  of  the  Council. 

41. — The  Institute  Hall  and  Reading  Room  shall  be  open  to  the 
Members,  Associate  Members,  Honorary  Members,  Associates  and 
Students  on  every  week  day,  from  10  a.m.  to  5  p.m.,  except  on  such 
special  day  or  days  when  the  Council  shall  think  it  expedient  to  close  the 
rooms  and  suspend  the  circulation  of  Books  Books  shall  be  issued 
according  to  regulations  from  time  to  time  approved  by  the  Council. 

42. — No  duplicate  copies  of  any  portion  of  the  Transactions  shall  be 
issued  to  any  Member,  Associate  Member,  Associate  or  Student,  unless 
by  order  from  the  Council. 

X. — Alteration  of  Bye-laws. 

43. — No  alteration  shall  be  made  in  the  Bye-laws  of  the  Institute. 
except  at  the  Annual  Meeting,  or  at  a  Special  Meeting  for  that  purpose, 
and  the  particulars  of  every  such  alteration  shall  be  announced  at  a 
previous  Ordinary  Meeting,  and  inserted  in  its  minutes,  and  shall  be 
exhibited  in  the  room  of  the  Institute  fourteen  days  previous  to  such 
Annual  or  Special  Meeting,  and  such  Meetim;  shall  have  power  to  adopt 
any  modification  of  such  proposed  alteration  of  the  Bye-laws. 

I  hereby  approve  the  foregoing  Bye-laws. 

M.  W.  RIDLEY, 

One  of  Her  Majesty's  Principal  Secretaries  of  State. 
Whitehall, 

23rd  September,  1S98. 
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FORM  A,  Member  or  Honorary  Member. 

A.  B.  [Christian  Name,  Surname,  Occupation,  and  Address  in  full],  born 
on  the day  of 18  ,  being  desirous  of  belong- 

ing to  The  North  of  England  Institute  of  Mining  and  Mechanical  Engineers. 
I  recommend  him,  from  personal  knowledge,  as  a  person  in  every  respect 
worthy  of  that  distinction,  because — 

[Here  specify  distinctly   the   qualifications  of  the   Candidate,   according   to   th? 
spirit  of  Bye-laws  3  or  5.] 

On  the  above  grounds,  I  propose  him  to  the  Council  as  a  proper  person  to 
belong  to  the  Institute. 

Signed Member  or  Associate  Member. 

Dated  this day  of 190 
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We.  the  undersigned,  concur  in  the  above  recommendation,  from  personal 
knowledge,  being  convinced  that  A.  B.  is  in  every  respect  a  proper  person 
to  belong  to  the  Institute. 

Two  Members  or  Associate 
I    Members,  or  by  Five  Members 
or  Associate  Members  in  the 
I  case  of  the  nomination 
'           of  an  Honorary  Member. 


[Undertaking  to  be  signed  by  the  Candidate.'] 

I.  the  undersigned,  do  hereby  promise  that,  in  the  event  of  my  election, 
I  will  be  governed  by  the  Eoyal  Charter  and  Bye-laws  of  the  Institute  for 
the  time  being,  or  as  they  may  hereafter  be  altered,  amended,  or  enlarged 
under  the  powers  of  the  said  Eoyal  Charter;  and  that  I  will  promote  the 
objects  of  the  Institute  as  far  as  may  be  in  my  power,  and  will  not  aid  in 
any  unauthorised  publication  of  the  proceedings,  and  will  attend  the  meet- 
ings thereof  as  often  as  I  conveniently  can ;  provided  that  whenever  I  shall 
signify  in  writing  to  the  Secretary  that  I  am  desirous  of  withdrawing  my 
name  therefrom,  I  shall  (after  the  payment  of  any  arrears  which  may  be 
due  by  me  at  that  period)  cease  to  belong  to  the  Institute. 

Signed 

Dated  this day  of 190      . 


[To  be  filled  xip  by  the  Council.'] 

The  Council,  having  considered  the  above  recommendation,  present  A.  B. 

to  be  balloted  for  as  a Member  of  The  North  of  England 

Institute  of  Mining  and  Mechanical  Engineers. 

Signed Chairman. 

Nominated  at  the  Ordinary  General  Meeting  ...190 

Passed  by  the  Council   190 

Elected  at  the  Ordinary  General  Meeting  190       .     Age, years. 


FORM  B,  Associate  Member,  Associate  or  Student. 

A.  B.  [Christian  Name,  Surname,  Occupation,  and  Address  in  full],  born 
on  the day  of 18  ,  being  desirous  of  belong- 

ing to  The  North  of  England  Institute  of  Mining  and  Mechanical  Engineers, 
I  recommend  him,  from  personal  knowledge,  as  a  person  in  every  respect 
worthy  of  that  distinction,  and  propose  him  to  the  Council  as  a  proper  person 
to  belong  to  the  Institute. 

Signed Member  or  Associate  Member. 

Bated  this day  of 190 

We,  the  undersigned,  concur  in  the  above  recommendation,  from  personal 
knowledge,  being  convinced  that  A.  B.  is  in  every  respect  a  proper  person 
to  belong  to  the  Institute. 

^        Two  Members 

>  or 
)  Associate  Members. 


[Undertaking  to  be  signed  by  the  Candidate.] 

I,  the  undersigned,  do  hereby  promise  that,  in  the  event  of  my  election, 
I  will  be  governed  by  the  Eoyal  Charter  and  Bye-laws  of  the  Institute  for 
the  time  being,  or  as  they  may  hereafter  be  altered,  amended,  or  enlarged 
under  the  powers  of  the  said  Royal  Charter;  and  that  I  will  promote  the 
objects  of  the  Institute  as  far  as  may  be  in  my  power,  and  will  not  aid  in 
any  unauthorised  publication  of  the  proceedings,  and  will  attend  the  meet- 
ings thereof  as  often  as  I  conveniently  can  ;  provided  that  whenever  I  shall 
signify  in  writing  to  the  Secretary  that  I  am  desirous  of  withdrawing  my 
name  therefrom,  I  shall  (after  the  payment  of  any  arrears  which  may  be 
due  by  me  at  that  period)  cease  to  belong  to  the  Institute. 

Signed 

Dated  this day  of 190      . 
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[To  be  filled  up  by  the  Council.'] 
The  Council,  having  considered  the  above  recommendation,  present  A.  B. 

to  be  balloted  for  as  a of  The  North  of  England  Institute 

of  Alining  and  Mechanical  Engineers. 

Signed Chairm  a  n . 

Nominated  at  the  Ordinary  General  Meeting  ...190 

Passed  by  the  Council   190 

Elected  at  the  Ordinary  General  Meeting  190       .     Age, years. 


FOEM  C,  Transfer  to  Member  or  Associate  Member. 
A.  B.  [Christian  Name,  Surname,  Occivpation,  and  Address  in  full],  born 

on   the day   of 18       ,    at    present   a 

of   The   North   of   England   Institute    of   Mining   and   Mechanical   Engineers, 

being  desirous  of  becoming  a Member  of  the  said  Institute. 

I   recommend   him,    from   personal   knowledge,    as   a   person    in    every   respect 
worthy  of  that  distinction,  because — 

[Here  specify  distinctly   the   qualifications   of  the   Candidate,   according   to   the 
spirit  of  Bye-laws  3  and  ^.] 
On  the  above  grounds,  I  propose  him  to  the  Council  as  a  proper  person  to 

be  admitted  a Member. 

Signed Member  or  Associate  Member. 

Dated  this day  of 190 

We,  the  undersigned,  concur  in  the  above  recommendation,  from  personal 
knowledge,  being  convinced  that  A.  B.   is  in  every  respect  a  proper  person 

to  be  admitted  a Member. 

Two  Members 
or 
Associate  Members. 


[Undertaking  to  be  signed  by  the  Candidate.-] 
I.  the  undersigned,  do  hereby  promise  that,  in  the  event  of  my  election, 
I  will  be  governed  by  the  Boyal  Charter  and  Bye-laws  of  the  Institute  for 
the  time  being,  or  as  they  may  hereafter  be  altered,  amended,  or  enlarged 
under  the  powers  of  the  said  Boyal  Charter;  and  that  I  will  promote  the 
objects  of  the  Institute  as  far  as  may  be  in  my  power,  and  will  not  aid  in 
any  unauthorised  publication  of  the  proceedings,  and  will  attend  the  meet- 
ings thereof  as  often  as  I  conveniently  can;  provided  that  whenever  I  shall 
signify  in  writing  to  the  Secretary  that  I  am  desirous  of  withdrawing  my 
name  therefrom,  I  shall  (after  the  payment  of  any  arrears  which  may  be 
due  by  me  at  that  period)  cease  to  belong  to  the  Institute. 

Signed 

Dated  this day  of 190      . 


[To  be  fill'd  up  by  the  Council.] 
The  Council,  having-  considered  the  above  recommendation,  present  A.  B. 

to  be  balloted  for  as  a Member  of  The  North   of  England 

Institute  of  Mining  and  Mechanical  Engineers. 

Signed Chairman. 

Nominated  at  the  Ordinary  General  Meeting  ...190 

Passed  by  the  Council   190 

Elected  at  the  Ordinary  General  Meeting  190       .     Age years. 


FORM  D. 

List  of  the  names  of  persons  to  be  balloted  for  at  the  Ordinary  General 

Meeting  on the day  of 190     . 

Members  :  — 


Associate  Members  :  — 
Honorary  Members  :  — 
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Associates  :  — 

Students: — 


Strike  out  the  names  of  such  persons  as  you  desire  should  not  be  elected, 
and  hand  the  list  to  the  Chairman. 


FORM  E. 

Sir, — I  beg  leave  to  inform  you  that  on  the day  of 

you  were  elected  a of  The  North  of  England  Institute  of 

Mining  and   Mechanical   Engineers.     In   conformity   with   its   Bye-laws  your 
election  cannot  be  confirmed   until   your  first  annual   subscription   be   paid, 

the  amount  of  which  is  £ ,  and,  at  your  option,    a  life-composition  in 

accordance  with  the  following  scale:  — 

Under  30  years  of  age     ...         ...         ...         ...         ...     .£31 

Over30      „  „       27 

„     40      „  „       24 

„     50      „  „        21 

„     60      „  „       17 

If  the  subscription  is  not  received  within  four  months  from  the  present 
date,  the  election  will  become  void  under  Bye-law  10. 

All  annual  subscriptions  are  due  on  the  first  Saturday  in  August  of  each 
year. 

I  am,   sir,   yours   faithfully, 
Dated 190       .  Secretary. 


FORM  F. 

The  North  of  England  Institute  of  Mining  and  Mechanical  Engineers. 

Founded  1852.     Incorporated  by  Royal  Charter,  A.D.  1876. 

These  are  to  certify  that  A.  B.    [Christian  Name,   Surname,   Occupation, 

and  Address  in  full]  was  elected  a  Member  of  The  North  of  England  Institute 

of  Mining  and  Mechanical  Engineers,  at  an  Ordinary  General  Meeting  held 

on  the day  of 190 

Witness  our  hands  and  seal  this day  of 190 

/    \  President. 

Secretary. 


FORM  G. 
Sir, — I  am  directed  by  the  Council  of  The  North  of  England  Institute  of 
Mining   and   Mechanical   Engineers   to   draw   your   attention   to   Bye-law   14, 

and  to  remind  you  that  the  sum  of  £ of  your  annual  subscriptions  to 

the  funds  of  the  Institute  remains  unpaid,  and  that  you  are  in  consequence 
in  arrear  of  subscription.  I  am  also  directed  to  request  that  you  will 
cause  the  same  to  be  paid  without  further  delay,  otherwise  the  Council  will 
be  under  the  necessity  of  exercising  their  discretion  as  to  using  the  power 
vested  in  them  by  the  Article  above  referred  to. 

I  am,   sir,   yours   faithfully, 

Secretary. 

Dated 190       . 


FORM  H. 
Sir, — I  am  directed  by  the  Council  of  The  North  of  England  Institute  of 
Mining   and   Mechanical   Engineers   to   inform   you   that,    in   consequence    of 
non-payment  of  your  arrears  of  subscription,  and  in  pursuance  of  Bye-law  14, 

the  Council  have  determined  that  unless  payment  of  the  amount  £ 

is   made   previous   to   the day   of next,    they    will 

proceed  to  declare  that  you  have  ceased  to  be  a  Member  of  the  Institute. 

Bat,    notwithstanding  this   declaration,    you   will   remain   liable   for   pay- 
ment of  the  arrears  due  from  you. 

I   am,   sir,   yours   faithfully, 

Secretary. 

Dated 190       . 
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FORM  I. 
Sm, — I  am  directed  by  the  Council  of  The  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers  to  inform  you  that,  upon  mature  con- 
sideration of  a  proposal  which  has  been  laid  before  them  relative  to  you, 
they  feel  it  their  duty  to  advise  you  to  withdraw  from  the  Institute,  or  other- 
wise they  will  be  obliged  to  act  in  accordance  with  Bye-law  15. 
I   am,   sir,   yours   faithfully, 

Secretary. 

Dated 190       . 


FOEM  J. 
Sir, — It  is  my  duty  to  inform  you  that,   under  a  resolution  passed  at  a 
Special  General  Meeting  of  The  North  of  England  Institute  of  Mining  and 

Mechanical  Engineers,  held  on  the day  of 190       , 

according  to  the  provisions  of  Bye-law  15,  you  have  ceased  to  be  a 

of  the  Institute. 

I  am,   sir,   yours   faithfully, 

Secretary. 

Dated 190       . 


FORM  K,  Balloting  List. 

Ballot   to    take    place    at    the    Annual    Meeting   on 190 at    Two 

o'clock,  p.m. 

The  names  of  persons  for  whom  the  voter  does  not  vote  must  be  erased, 
and  the  names  of  other  persons  eligible  for  re-election  may  be  inserted  in 
their  place,  provided  the  number  remaining  on  the  list  does  not  exceed  the 
number  of  persons  to  be  elected. 

President — Not  more  than  One  Name  to  be  returned,  or  the  vote 
will  be  lost. 
President  for  the  current  year  eligible  for  re-election.* 


[-New  Nominations.* 


Vice-Presidents — Not  more  than  Six  Names  to  be  returned,  or  the 
vote  will  be  lost. 
The  Votes  for  any  Member  who  may  not  be  elected  President  ~ 
or  Vice-Presidents  shall  count  for  them  as  Members  of  the  Council,  -2 
but  in  no  case  shall  he  receive  more  than  one  vote  from  each  voter.  m 

ID 

—  I  Vice-Presidents   for  the   current  year   eligible   for  re-  5 
^^  \  election.  ^ 


New  Nominations. 


<  JotTNCll. — Not  more  than  Eighteen  Names  to  be  returned,  or  the  S  £  c  .5  ~ 

vote  will  be  lost.                                                 &  §  £    S  ^ 

ce  ^   -  g     m    *? 

O  "         £  ^'          •-        -r-1 

u  Z,     3  O     <D     a 

*n  &3      P9  ^      Ci      !T$ 


o  .5    EL 
fc    s    S 

■r-     '-     - 


Members  of  the  Council  for  the  current  year  eligible  for  P  ~ 
re-election.  :    7    • 

S  O  02  H 


c 
< 


New  Nominations. 


To  be  inserted  when  necessary. 
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Ex-Offi&O  MsMBBBS  of  the  Council  for  the  ensuing  year 


Past-Presidents. 


Retiring  Vice-Presidents. 


Bye-law  21. 

Each  Member  and  Associate  Member  shall  be  at  liberty  to  nominate  in  writing,  and  send  to  the 
Secretary  not  less  than  eight  days  prior  to  the  Ordinary  General  Meeting  in  June,  a  list,  duly 
signed,  of  Members  and  Associate  .Members  suitable  to  till  the  offices  of  President,  Vice-Presidents, 
and  Members  of  Council  for  the  ensuing  year.  The  Council  shall  prepare  a  list  of  the  persons 
so  nominated,  together  with  the  names  of  the  Officers  for  the  current  year  eligible  for  re-election, 
and  of  such  other  Members  and  Associate  Members  as  they  deem  suitable  for  the  various  offices. 
Such  list  shall  comprise  the  names  of  not  less  than  thirty  persons.  The  list  so  prepared  by  the 
Council  shall  be  submitted  to  the  Ordinary  General  Meeting  in  June,  and  shall  be  the  balloting  list 
for  the  annual  election  m  August.  (See  proper  Form  in  the  Appendix.)  A  copy  of  this  list  shall  be 
posti  d  at  hast  seven  days  previous  to  the  Annual  Meeting  to  every  Member  and  Associate  Member, 
who  may  erase  any  name  or  names  from  the  list,  and  substitute  the  name  or  names  of  any  other 
Member  or  Associate  Member  eligible  for  each  respective  office  ;  but  the  number  of  names  on  the  list, 
after  such  erasure  or  substitution,  must  not  exceed  the  number  to  be  elected  to  the  respective  offices. 
Paper?  which  do  not  accord  with  these  directions  shall  be  rejected  by  the  scrutineers.  The  votes 
for  any  member  who  may  not  be  elected  President  or  Vice-Presidents  shall  count  for  them  as 
Members  of  the  Council,  but  in  no  case  shall  he  receive  more  than  one  vote  from  each  voter.  The 
Chairman  shall  appoint  four  scrutineers,  who  shall  receive  the  balloting  papers,  and,  after  making 
the  necessary  scrutiny,  destroy  the  same,  and  sign  and  hand  to  the  Chairman  a  list  of  the  elected 
officers.  The  balloting  papers  may  be  returned  through  the  post,  addressed  to  the  Secretary,  or 
be  handed  to  him,  or  to  the  Chairman  of  the  meeting,  so  as  to  be  received  before  the  appointment 
>>f  the  scrutineers  for  the  election  of  Officers. 

Names  substituted  for  any  of  the  above  are  to  be  written  in  the  blank  spaces 
opposite  those  they  are  intended  to  supersede. 

The  following  Members  are  ineligible  from  causes  specified  in  Bye-law  20  :  — 

As    President    

As    Vice-Presidents    

As   Councillors    


FORM  L. 

Admit     

of    : 

to  the  Ordinary  General  Meeting  on  Saturday,  the 

(Signature  of  Member,  Associate  Member,  Associate  or  Student) 

The  Chair  to  be  taken  at  Two  o'clock  p.m. 
I  undertake  to  abide  by  the  Bye-laws  of  The  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers,  and  not  to  aid  in  any  unauthorised  publica- 
tion of  the  Proceedings. 

(Signature    of    Visitor) 

Not  transferable. 
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DISCUSSION   <)\   THE  "REPORT  OF  THE  COMMITTEE 

UPON    MECHANICAL    COAL-CUTTING." 


GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

December  9th,   1905. 


The  President  (Mr.  T.  W.  Benson)  moved  thai  the  thanks  of 
the  Institute  be  given  to  the  members  of  the  Committee  upon 
Mechanical  Coal-cutting  for  their  valuable  and  exhaustive 
Report.  The  investigation  of  the  subject  and  the  preparation  of 
the  Report  had  necessitated  a  very  considerable  amount  of  time; 
and  the  ( I.ommittee  having  gone  so  very  carefully  into  the  matter, 
the  Report  would  be  a  valuable  addition  to  the  Transactions  of 
the  Institute. 

Mr.  John  Southern  seconded  the  vote  of  thanks,  which  was 
very  cordially  adopted. 

Mr.  T.  E.  Forster,  on  behalf  of  the  Committee,  acknowledged 
the  vote  of  thanks.  He  believed  that  the  last  Coal-cutting  Com- 
mittee, appointed  about  40  years  ago,  of  which  his  grandfathei 
whs  chairman,  had  never  go1  so  far  as  to  write  a  report,  so 
that  the  present  Committee  might  congratulate  themselves  on 
having  done  better  than  the  former  generation  in  that  respect. 
Ii  might  perhaps  be  thought  that  they  should  have  gone  into 
more  experimental  work,  but  when  the  Committee  discussed  the 
question,  more  particularly  with  regard  to  the  second  part  of  the 
report,  it  was  felt  that  practically  all  they  could  do  was  to  visit 
the  collieries  where  different  heading-machines  were  at  work,  and 
ascertain  the  general  characteristics  of  the  machines  and  the  work 
that  was  being  performed  by  them.  This  information,  they 
hoped,  would  be  of  benefit  to  those  who  were  contemplating  the 
adoption  of  heading-machine-,  as  they  would  be  enabled  to  form 
some  idea  of  their  respective  capabilities,  and  so  be  enabled  to 
choose  the  class  of  machine  which  was  most  suitable  for  their 
purpose.  The  first  part  of  the  Report  dealt  with  coal-cutting  as 
practised  in  this  country  to  a  large  extent;   the  second  part  with 
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coal-cutting  suited  for  certain  conditions,  for  which  it  was 
only  now  beginning  to  be  used  here.  The  more  one  studied  the 
various  types  of  heading-machines,  the  more  one  was  inclined 
to  think  that  American  machines  were  not  suited  to  the  coal- 
seams  of  this  country.  Since  the  Report  was  written,  informa- 
tion had  been  received  as  to  the  working  of  these  machines  in 
Australia,  and  as  the  conditions  there  were  more  like  those  found 
in  America,  owing  to  their  having-  thicker  seams  and  good  roofs, 
the  advantage  gained  in  Australia  from  the  use  of  the  machines 
was  much  greater  than  in  this  country. 


GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

February  10th,  1906. 


Mr.  T.  E.  Parrington  said  that  the  results  of  his  experience 
on  the  subject  of  mechanical  coal-cutters,  obtained  on  the 
occasion  of  a  visit  to  the  United  States  in  1902,  confirmed  the 
findings  of  the  Committee;  but  some  notes  taken  in  the  Pitts- 
burg district  (within  a  100  miles  radius  of  Pittsburg)  might  add 
a  little  to  the  information  already  obtained.  The  Ingersoll, 
Sullivan  and  Jeffrey  machines  were  exclusively  in  use,  and  in 
almost  every  case  it  was  either  the  Jeffrey  or  the  Ingersoll.  He 
found  instances  of  each  having  superseded  the  other,  and,  gener- 
ally, as  was  stated  in  the  Report  of  the  Committee,  if  the  Ingersoll 
machine  had  been  put  in  to  replace  the  Jeffrey,  it  was  on  account 
of  the  height  of  the  cut  made  by  the  latter  being  insufficient. 
In  another  instance,  on  account  of  the  higher  percentage  of 
small  coal  made  by  the  Ingersoll,  a  Jeffrey  machine  had  taken 
its  place.  It  was  estimated  that  the  Jeffrey  made  about  one- 
third  less  small  than  the  Ingersoll  machine.  He  found  that  the 
wages  paid  with  the  Jeffrey  machine  averaged  about  4d.  per  ton 
tor  undercutting,  and  with  the  Ingersoll  about  4|d.  per  ton.  The 
fillers  in  each  case  were  paid  from  Is.  4d.  to  Is.  -ild.  per  ton.  The 
conditions,  ;is  pointed  out  by  the  Committee,  were  very  different 
from  anything  thai  they  had  in  this  country.  The  pillar-and- 
loom  method  of  working  was  almost  exclusively  in  use,  the  rooms 
being  driven  any  width  up  to  30  feet,  about  21  feet  being  the 
average.     In   such  a  room,  a   Jeffrey  cutter  would   make   seven 
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cuts,  each  '■>  feet  wide  and  ti  feel  dec]) :  and,  on  an  average,  a 
machine  would  do  the  undercutting  of  six  rooms,  in  ;i  shift  of 
in  hours.  The  estimated  produce  of  a  machine  was  about  12,000 
tons  pel-  annum. 

Mr.  F.  C.  Swallow  wrote  thai  tin-  /'<  ]><>rt  <-/'  tJn  Committei 
upon  Mechanical  Coal-cutting  was  a  valuable  contribution  in 
the  members  and  to  all  who  were  interested  in  collieries  and  in 
mechanical  coal-cutting.  During  the  year  1904,  no  less  than 
0.744,044  tons  of  coal  were  obtained  by  the  application  of  coal- 
cutting  machines  in  this  country,  representing  in  coal-cutting 
plant  alone  capital  to  the  value  of  about  £800,000.  A  special 
feature  of  the  Report  upon  holing-machines  of  various  types, 
which  had  been  inspected  at  work  under  a  variety  of  conditions 
and  at  collieries  in  different  parts  of  the  country,  was  the 
"Schedule  of  Observations  on  Coal-cutting  Machines,"51  from 
which  the  actual  figures  and  records  of  their  performance  could 
be  readily  compared.  This  information  was  a  valuable  guide 
to  any  who  had  under  consideration  the  introduction  of  coal- 
cutting  machinery,  involving  a  heavy  expenditure  of  money. 

He  (Mr.  Swallow)  had  at  present  not  introduced  holing- 
machines  at  the  collieries  with  which  he  was  connected,  but  in 
view  of  his  having  decided  to  instal  Birtley-Falcon  disc  holing- 
machines  for  undercutting  a  seam  of  coal,  3  feet  9  inches  thick, 
under  moderately  favourable  conditions,  he  had  investigated  the 
Report  of  the  Committee,  and  also  made  inspections  of  various 
types  of  coal-cutters,  and  he  had  found  the  Report  of  special 
value  in  this  connection.  As  many  of  the  members  had  had 
responsible  experience  of  holing-machines  and  of  the  machines 
which  had  received  the  attention  of  the  Committee,  he  (Mr. 
Swallow)  would  reserve  further  comment  upon  the  first  part  of 
the  Report,  merely  adding  that  it  was  desirable  that  published 
records  of  work  done  by  any  new  or  improved  type  of  holing- 
machine,  similar  to  those  above  referred  to,  should  be  included, 
so  as  to  enhance  yel  more  the  value  of  the  Report.  He  (Mr. 
Swallow)  was  keeping  a  detailed  record  of  the  cost  per  ton 
involved  in  working  a  large  area  of  coal  by  hand-holing,  and  thus 
he  would  be  able  to  give  a  good  comparison  between  the  cost  of 
hand    versus   machine-holing,   both    in    regard    to    tin     increased 

*  Report,  page  34. 
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selling  price  obtained  for  the  coal  and  the  total  working  cost. 
This  comparison  should  prove  of  value  in  establishing  the  claims 
of  mechanical  coal-cutting. 

With  reference  to  the  second  part  of  the  Report  treating  of 
heading-machines,  he  (Mr.  Swallow)  might  claim  to  be  able  to 
-peak  tii nn  considerable  experience,  having  during  the  past  five 
years  had  charge  of  collieries  where  about  34,200  feet  (or,  say, 
i\l  miles)  of  headings  had  been  driven  by  machines.  He  had 
used  the  Siskol  machine,*  for  the  purpose  of  driving  a  stone- 
drift  m  rock-heading,  but  his  experience  proved  conclusively 
that  the  speed  of  advance  obtained  was  not  so  good  as  that  which 
whs  accomplished  by  the  use  of  percussive  rock-drills  and  the 
judicious  employment  of  high  explosives,  with  tape-fuse  ignition 
of  the  shots  and  progressive  blasting.  In  coal-heading,  however, 
where  great  importance  was  attached  to  the  marketable  condition 
of  the  coal  gotten  as  regards  sizing,  etc.,  it  was  a  distinct  advan- 
tage to  use  machines  of  this  type  for  heading  purposes,  when  as 
much  as  05  to  70  per  cent,  of  round  coal  could  be  obtained.  The 
cost  of  driving  was  from  10  to  15  per  cent,  less  than  with  hand- 
holing,  owing  to  the  increased  speed  obtained  and  the  fact  that 
"  stentons  "  or  ventilating  places  were  not  required  to  be  driven 
through  to  the  back  or  counter-heading  on  account  of  the  greater 
length  of  road  which  could  be  adequately  ventilated  by  means 
of  the  compressed  air. 

He  (Mr.  Swallow)  could  claim  to  have  had  considerable 
experience  in  the  application  of  the  Stanley  heading-machine, 
referred  to  in  the  Report,^  and  under  the  varying  conditions 
related;  and  the  figures  submitted  in  the  Report  extended  over 
a  period  of  about  3  years  of  regular  working,  and  could  there- 
fore be  relied  upon  for  their  accuracy.  He  would  point  out  that 
the  Stanley  heading-machine  was  not  so  advantageous  for  driving 
headings  in  material  harder  than  dry  fire-clay  measures,  shales 
and  similar  material,  and  considerable  difficulty  and  expense 
was  entailed  in  driving  120  feet  of  tunnel  through  Silurian 
shale.+  In  this  instance,  the  cost  of  chisels  was  excessive,  the 
strata  in  places  being  too  hard  for  the  cutters;  and  the  formation 
of  a  ridge  round  the  heading,  in  places  where  the  arms  of  the 
machine  sprang  a  little,  caused  the  machine  to  get  out  of  line, 
when  the  front   wheel  upon  which  it  ran  came  up  to  the  ridge. 

*  Report,  pages  44  and  61.  t  Ibid.,  page  101.  J  Ibid.,  page  105. 
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By  thus  lifting  the  front  end  slightly,  and  owing  to  its  length 
(about  15  feet),  it  threw  a  great  strain  upon  the  arms,  causing 
them  to  "  jam."  There  were  sections  or  strips  of  hard  rock 
running  through  the  shale  which  no  rotary  machine  could 
touch.  This  feature  of  the  application  of  the  machine  for  rock- 
heading  always  caused  the  heading  to  have  an  upward  tendency, 
and  it  was  difficult  and  expensive  to  keep  the  machine  level 
and  in  its  proper  course.  As  it  was  usually  imperative  that  a 
rock-heading  must  be  driven  perfectly  straight  and  to  a  definite 
course,  this  was  an  important  factor. 

For  heading  in  coal  and  material  of  similar  hardness,  the 
Stanley  header  was  a  valuable  machine,  and  great  advantage 
accrued  from  its  extensive  use  in  Warwickshire,  and  at  collieries 
where  the  conditions  were  suitable,  there  being  no  other  machine 
that  could  give  better  results.  He  (Mr.  Swallow)  hoped  shortly 
to  apply  a  Stanley  header  driven  by  a  three-phase  motor,  for 
the  purpose  of  opening  out  a  large  tract  of  coal,  and  he  would 
contribute  some  notes  on  the  performance  of  that  machine  at 
a  later  date.  This  heading  would  be  driven  8  feet  wide  and  4 
feet  hiffh. 


PROCEEDINGS. 


GENERAL  MEETING, 

TO    RECEIVE    THK    MEMBERS    OF 

IIIK  AMERICAN  INSTITUTE  OF  MINING   ENGINEERS, 

Held    in    the    Wood    Memorial   Hall,    Newcastle-upon-Tyne, 

August  1st,  I90ii. 


The  Lord  Mayor  (Sir  Joseph  Baxter  Ellis)  extended  to  the 
members  oi  the  American  Institute  of  Mining  Engineers  a  most 
hearty  and  kindly  welcome,  not  only  to  England  but  to  the 
Metropolis  of  the  North.       He  need  not   say  how  highly  they 

appreciated  the  visit  of  so  important  an  institute  to  the  heart  of 
the  iron-and-steel  industry  of  England.  It  was  interesting  to 
know  that  when  visiting  Middlesbrough  they  had  seen  the  great 
works  and  the  immense  progress  that  had  been  made;  but  that 
great  and  wonderful  industry  of  Tees-side  owed  much  of  its 
prosperity  to  Xeweastle-upon-Tyne  and  to  the  men  who  had  gone 
there  from  Newcastle,  many  years  ago,  in  the  persons  of  the  late 
Sir  Lowthian  Bell,  Sir  Hugh  Bell,  Mr.  H.  W.  F.  Bolckow  and 
Mr.  J.  Yaughan.  These  men  laid  down  what  had  proved  to  be 
a  great  industry  on  the  banks  of  the  Tees.  He  hoped  that  the 
visitors  would  see  many  things  of  interest,  while  they  were  in  the 
district. 

The  President  (Mr.  T.  W.  Benson),  on  behalf  of  The  Xorth  of 
England  Institute  of  Mining  and  Mechanical  Engineers,  wel- 
comed the  visitors  to  the  ancient  citj*  of  Newcastle,  and  to  the 
olilest  coal-field  in  Great  Britain.  Early  in  the  fourteenth 
century  coal  was  worked  at  Elswick  by  the  prior  and  brethren  of 
Tyneniouth,  and  the  burgesses  of  Xeweastle  worked  coal  near 
the  place  where  they  were  then  assembled.  The  appliances  were 
primitive,  and  horses  were  used  for  haulage,  until  George 
Stephenson  and  William  Hedley  invented  their  locomotive 
engines.  The  safety-lamp  was  invented  by  Dr.  William  Reid 
Clanny  and  by  George  Stephenson,  so  that  the  district  was  the 
birthplace  of  many  inventors  who  had  improved  the  methods 
of  mining. 

Captain  Robert  W.  Hunt  (Chicago),  President  of  the 
American  Institute  of  Mining  Engineers,  said  that  the  Lord 
Mayor  was  quite  right  when  he  spoke  of  the  influence  of  Newcastle, 
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and  they  know  if,  even  in  America,  and  one  of  his  best  friends 
in  Chicago  was  a  Newcastle  man.  He  did  no1  wonder  thai 
Englishmen  loved  England,  and  the  moment  thai  one  put  one's 
foot  on  the  shores  the  beauties  of  the  land  captured  one.  He 
returned  thanks  for  the  welcome  that  had  been  given  them  and 
for  the  hospitality  which  they  knew  they  were  going  to  receive. 


In  the  evening,  a  conversazione  was  held   in  the  Laing  Art 
( rallery,  Newcastle-upon-Tyne. 


The  following  notes  record  some  of  the  features  of  interest 
seen  by  the  visitors  to  the  collieries,  works,  etc.,  which  were,  by 
kind  permission  of  the  owners,  thrown  open  for  inspection  during 
the  course  of  the  meeting:  — 

NORTH-EASTERN     RAILWAY     COMPANY:      DUNSTON 
COAL-SHIPPING    STAITHES. 

Coal-shipments  in  the  North  of  England  are  carried  out 
almost  without  exception  from  elevated  jetties  or  staithes,  either 
run  out  at  right  angles  to  the  river  with  one  or  more  end-tipping 
spouts,  or  parallel  to  the  river,  with  a  series  of  side-tipping 
spouts,  such  as  are  in  existence  at  the  staithes  belonging  to  the 
North-eastern  Railway  Company  at  Dunston-upon-Tyne.  The 
latter  arrangement  of  side-tipping  spouts  is  undoubtedly  the  best 
for  rapid  shipment,  although  it  entails,  as  at  Dunston,  an 
increased  amount  of  river-frontage,  with  a  proportionately 
greater  quantity  of  dredging.  The  existing  staithe  is  1,709  feet 
long,  being  run  out  from  the  land  into  the  river  and  parallel  to 
it  by  a  curve  of  396  feet  radius. 

There  are  three  berths,  about  260  feet  apart,  each  berth  con- 
taining two  sets  of  four,  five  or  six  spouts,  according  to  the 
height  of  the  staithe,  the  spouts  being  spaced  87|  feet  apart, 
from  centre  to  centre.  The  top  is  laid  with  three  lines  of  way  on 
an  up-gradient  of  1  in  90,  with  the  necessary  points  and  cross- 
over roads.  The  two  inside  roads  are  the  full  ones,  up  which  the 
coal-trucks  are  pushed  by  locomotives  to  the  staithe-head ;  the 
coal-trucks  are  then  dropped  back  by  gravitation  through  the 
points  and  down  the  outside  or  empty  road,  tipped  down  the 
shoots  in  batches  of  about   a   dozen  at   a  time,   and   the  empty 
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trucks  return  to  the  standage.  ruder  ordinary  conditions,  about 
forty  trucks,  each  carrying  10.'  Ions,  can  be  teemed  down  one 
-pout  iu  an  hour,  giving  an  average  daily  rate,  including 
stoppages,  of  4.000  ions  per  spout-head. 

The  staithes  were  originally  constructed  with  the  intention 
of  relieving'  the  overcrowded  traffic  at  Tyne  Dock,  hut  since 
their  erection,  not  only  has  the  coal-traffic  at  Tyne  Dock  con- 
siderably increased,  hut  the  growth  in  the  traffic  at  Dunston 
rendered  the  staithes  quite  incapable  of  coping  with  the  ever- 
increasing  output  of  the  Anntield  Plain  and  West  Durham 
collieries.  It  was  therefore  decided  in  1897  to  double  the  exist- 
ing staithes,  and  thus  provide  three  more  berths  on  the  south 
side,  entailing  the  construction  of  a  dock  or  tidal  hasin  to 
accommodate  the  colliers  during  shipment.  In  consequence,  the 
Redheugh  branch-railway  was  diverted  as  far  south  as  possible, 
then  the  ground  between  this  line  and  the  new  staithes  was 
excavated  to  a  depth  of  10  feet  below  low-water  of  ordinary 
spring-tides,  that  is,  to  a  total  depth  of  36  feet  below  the 
coping-level,  having  an  area  at  high  tide  of  about  0  acres,  with 
an  extreme  width  of  'S10  feet.  The  south  and  west  sides  of  the 
basin  are  battered  to  a  slope  of  2  to  1.  which  is  protected  above 
low-water  level  by  a  skin  of  slag  or  rubble  pitching,  12  inches 
thick,  and  this  is  carried  down  to  the  level  of  the  clay  to  secure 
a  solid  foundation.  A  pair  of  dolphins  and  mooring-buoys  are 
put  down  at  the  toe  of  the  slope,  opposite  each  berth,  for  empty 
boats  to  lie  alongside.  The  entrance  of  the  basin,  93  feet  in 
width,  is  protected  on  the  south  side  by  a  concrete  quay-wall, 
about  1,0G0  feet  long  and  41  feet  deep  (below  the  coping),  and 
then  returns  at  the  east  end  into  an  existing  quay-wall.  The 
range  of  tide  in  the  basin  is  15  feet,  and  the  coping-level  is 
5  feet  above  high-water  of  ordinary  spring-tides.  The  total 
quantity  of  earthwork  excavated  and  dredged,  to  form  the 
dock  and  the  entrance  to  the  same,  was  over  500,000  cubic 
yards.  The  quantity  of  timber  used  in  the  erection  of  the 
new  staithes  was  about  250,000  cubic  feet.  The  amount  of 
concrete  in  the  river-wall  at  the  entrance  is  17,700  cubic  yards, 
and  the  quantity  of  trench-excavation  for  the  same  was  28,000 
cubic  yards. 

The  new  staithes,  consisting  of  a  series  of  frames  or  trestles 
spaced  11  h  feet  apart,  and  braced  together  by  12  inches  by  0 
inches  walings  and  braces,  are  built  upon  rows  of  13  inches  by 
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13  inches  piles,  also  spaced  17 ^  feet  apart.  The  superstructure 
consists  of  a  double  row  of  13  inches  by  14  inches  waybeams, 
placed  one  above  the  other,  carrying  a  •'!  inches  caulked  deck, 
and  a  14  inches  by  6|  inches  rail-beam  under  each  running  rail. 
Opposite  the  spouts,  where  the  points  and  crossings  occur,  there 
is  a  solid  6|  inches  deck,  instead  id'  the  rail-beam.  The  per- 
manent way,  as  on  the  standage-lines,  is  of  the  company's  90 
pounds  hull-headed  type,  with  chairs,  and  consists  of  two  lines 
of  way,  broadening  out  to  three  at  the  first  set  of  spouts,  and 
increasing  tu  four  at  (he  top  spouts.  At  each  berth,  there  is 
a  not  nf  crossings  connecting  the  full  lines  with  the  empty  road 
over  the  shoots,  which  are  similar  in  number  and  position  to 
those  already  described  on  the  existing  staithes.  The  insides  of 
the  spouts  are  plated  with  \  inch  steel-sheeting. 


THE  TYNE  HARBOUR:    NORTH   PIKE. 

The  exposed  situation  of  the  entrance  to  the  river  Tyne,  and 
the  stormy  character  of  the  North  Sea,  as  well  as  the  nature  of 
the  bottom,  rendered  the  making  of  the  harbour  a  matter  of 
considerable  danger  in  anything  like  bad  weather.  The  ugly 
reefs  of  rocks  that  flanked  the  river-mouth,  and  the  heavy  >eas 
running  on  the  shallow  bar,  were  the  dread  of  mariners.  It 
was  to  overcome  these  difficulties  that  fifty-two  years  ago  the 
extensive  masonry-works  of  the  north  and  south  piers  were  com- 
menced, from  designs  prepared  by  the  late  Mr.  -lames  Walker. 
The  piers  were  carried  a  considerable  distance  seaward, 
thus  forming  a  sheltered  entrance  to  the  river,  and  at  the  same 
time  adding  to  the  scour,  so  as  to  deepen  the  channel.  The 
south  pier  has  stood,  but  about  eight  years  ago  a  violent  gale 
caused  the  sea  to  make  a  breach  in  the  north  pier  :  and  it  was 
extended    by   subsequent   storms,    until   the   opening   was   about 

300   feet    wide. 

The  north  pier  (Fig.  1)  may  be  divided  into  two  portions: 
the  straight  part  of  the  shoreward  end,  and  the  curved  part, 
which  continues  the  work  seaward  and  ends  with  the  light- 
house-tower. The  straight  piece  was  built  by  contract,  Mr. 
Benjamin  Lawton  being'  the  contractor;  bid  the  outer  portion 
was  constructed  by  the  Tj-ne  Improvement  Commissioners,  their 
engineer,   the   late   Mr.   P.   -I.    Messent,    who    had   been    resident- 
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engineer  on  the  work  of  the  inner  pari,  taking  charge  of  the 
operations.  The  superstructure  of  the  pier  rests  on  a  mound 
of  rubble-stone,  the  masonry  consisting  of  two  longitudinal 
walls  connected  at  frequent  intervals  by  cross  walls.  The  pockets 
thu-  formed  were  filled  in  the  shoreward  or  inner  half  with 
quarry-debris,  bu1  in  the  seaward  half,  mass-concrete  was  used. 
At  the  outer  end  of  the  pier,   the   Inundations  were  carried  to  a 

depth  of  27  feet 
below  low  -  water 
level  :  a  greater 
depth  than  had 
been  originally  de- 
signed, but  it  was 
discovered  during 
the  progress  of  the 
work  that  the  ef- 
fect of  wave-motion 
was  of  importance 
at  a  greater  depth 
beneath  the  sur- 
face than  had  been 
thought  to  be  the 
case  (Fig.  2). 

The  new  struc- 
ture is  to  form  a 
continuation  of  the 
original  straight 
part  of  the  pier,  and 
will  be  1,500  feet  in 
length,  so  that  the 
breakwater,  when 
finished,  will  be 
straight  from  end 
to  end,  and  of  a  total  length  of  about  '.  mile.  The  outer  end 
of  the  old  pier  forms  a  shelter  for  the  new  work;  but,  after  the 
hitter  is  finished,  this  part  of  the  original  construction  will  be 
removed,  otherwise  it  might  become  a  source  of  danger  to  the 
new  structure.  Profiting  by  experience,  the  foundations  will 
be  carried  down  to  the  hard  shale,  thus  doing  away  with  the 
rubble-mound,  which  was  formerly  used.  Above  low-water 
level  the  section  is  the  same  as  in  the  original  structure  (Fig.  3). 


'--^i.^ 


Fig.  1. 


SOUTH    PIER 


I'i.an  uk  the  Entrance  to  the  River  Tyne. 
Scale,  1,333  Feet  to  1  Inch. 
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The  structure  is  of  concrete-blocks,  bonded  together,  the 
largest  weighing  from  30  to  40  tons,  no  mass-work  being  used 
below  high-water  level.  The  blocks  are  made  at  the  works  on 
shore,  close  to  the  end  of  the  pier,  where  the  necessary  plant 
has  been  installed,  comprizing  a  rotating  concrete-mixer,  a 
number  of  moulds  for  forming  the  blocks,  and  other  necessary 
appliance-.  The  outside  surfaces  of  the  blocks,  exposed  to  the 
sea,  are  faced  with  granite-blockers,  built  into  the  mould,  and 
the  concrete  is  then  run  in.  so  that  the  whole  forms  a  monolithic 
mass  when  set.  A  half-round  recess  is  formed  on  each  side  of 
the  block,  and  when  it  is  adjusted  against  a  corresponding  recess 
in  an  adjoining  block,  on  the  blocks  being  erected  in  position, 
a  circular  vertical  hole  is  formed.     This  hole  is  filled,  when  the 


Fig.  2.  — Typical  Section  <>f  Old 

Work. 


SHALE 

Fig.  3.— Typical  Section  of 

New  Work. 


Scale,  .vj  Feet  to  1  Inch. 


blocks  are  set.  with  a  bolster  of  concrete,  which  thus  locks  the 
blocks  together,  so  that  they  can  have  no  motion  relatively 
to  each  other.  Above  low-water  level,  the  blocks  are  built 
with  mortar-beds,  and  the  joints  are  grouted. 

A  temporary  staging  of  wooden  piles,  braced  together  by 
steel  rails,  is  built  on  the  line  of  the  pier.  The  railway,  by 
which  the  blocks  are  conveyed,  is  laid  on  the  staging,  and  above 
it  is  a  gantry  carrying  the  powerful  goliath  cranes,  by  which 
the  blocks  are  sel  in  position  (Fig.  1). 

The  bottom,  which  has  to  take  the  foundations,  is  very  care- 
fully levelled,  so  that  the  masonry  may  rest  solid  and  square  on 
its  -eating.  A  grab  works  ahead  and  removes  all  material  that 
it  can  reach,  and  the  hand-work  is  done  from  a  diving-bell, 
suspended  from  one   of  the   overhead-travellers.     The   bell,    12 


XCVlll        SWAN,    HTJNTEB    AND    WIGHAM    RICHARDSON,    LIMITED. 

feel  Long,  9  feet  wide  and  (!  feet  high,  allows  tour  men  to  work- 
in  it  at  once.  The  bed  having  been  prepared,  the  blocks  are 
lowered  by  the  goliath  cranes,  and  are  set  by  divers  in  the  usual 
diving-dress. 

Tlu>  new  work,  estimated  to  have  ;i  weight  of  about  250,000 
tons,  is  being  carried  out  by  the  Tyne  Improvement  Commis- 
sioners; the  engineers  are  Sir  John  Wolfe  Hurry  and  Messrs. 
Coode,  Son  &  Matthews;  the  resident  engineer  is  Mr.  Ivan  ('. 
Barling;   and  the  contractors  are  Sir  John  Jackson,  Limited. 


MESSRS.   SWAN,   HUNTER   &  WIGHAM   RICHARDSON, 
LIMITED:   WALLSEND  AND   WALKER. 

The  works  are  situated  at  Wallsend  and  Walker,  and  occupy 
-nine  78  acres  of  land  with  a  river-frontage  of  about  4,200  feet. 
There  are  16  slips  for  building  vessels,  the  greatest  length  being 
900  feet.  There  is  also  a  yard  for  building  large  floating  docks. 
The  engineering  department  includes  modern  machine-,  fitting-, 
and  erecting-shops  and  also  boiler-works.  The  dry-dock  depart- 
ment contains  two  pontoon  floating  docks  to  lift  vessels  \vp  to 
350  feet  in  length,  and  a  dry  dock,  550  feet  long  and  70  feet 
wide  at  the  entrance. 

Besides  the  usual  equipment  of  heavy  machinery  in  the 
shipyards,  there  is  a  recent  installation  of  electric  power  for 
driving  machinery  and  lighting  the  works,  and  also  of  extensive 
hydraulic  and  pneumatic  plant. 

The  immense  glass-roofed  sheds  covering  four  of  the  berths 
constitute  a  noticeable  feature  of  the  works.  The  largest  of  these 
sheds  is  740  feed  long,  with  a  clear  inside  width  of  100  feet  and 
a  height  of  144  feet.  All  the  building  sheds  are  fully  equipped 
with  overhead  electric  cranes.  Under  one  of  the  sheds  is  being 
built  the  quadruple-screw  turbine-driven  ship  Mauretania,  one 
of  the  two  express  mail-steamers  ordered  by  the  Cunard  Com- 
pany, under  their  contract  with  the  British  Government,  and 
designed  to  be  the  fastesl  vessels  in  the  Atlantic  trade  and  by  far 
the  largest  in  the  world.  They  are  each  nearly  800  feet  long, 
with  a  beam  of  88  feet  and  a  displacement  of  45,000  tons.  Steam- 
turbines  will  be  used  for  propelling  the  vessels,  and  they  are  to 
he  of  sufficient  power  to  drive  tin-  ships  at  an  average  service- 
speed  of  2!)  knots  .in  In nu-. 
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HYLTON    COLLIEEY. 

Hylton  colliery  is  situated  on  the  site  of  the  "Wear  steel- 
works, on  the  northern  bank  of  the  river  Wear,  about  "J  miles 
above  Sunderland. 

Shafts. — There  are  three  shafts:  the  east,  west  and  south 
pits.  The  east  pit,  20  feet  in  diameter,  is  drawing;  coals  from 
the  Hutton  seam,  of  an  average  thickness  of  -ih  feet  of  clean 
coal,  at  a  depth  of  1,580  feet.  The  west  pit,  also  20  feet  in 
diameter,  is  drawing  coals  from  the  Maudlin  seam,  5f  feet 
thick,  at  a  depth  of  1,440  feet.  The  east  and  west  shafts  are 
downcast  pits.  The  south  pit,  15  feet  in  diameter,  sunk  to  the 
Hutton  seam,  is  the  ventilating  or  fan-shaft.  All  the  shafts  arc 
lined  throughout  with  brick-walling. 

Winding-ropes,  Pulleys  and  Cages.— The  winding-ropes,  of 
mild  steel  and  Lang  lay,  arc  built  up  of  six  strands  of  seventeen 
wires  each  :  they  are  5|  inches  in  circumference,  weighing  about 
26  pounds  per  fathom.  The  ropes  are  capped  in  the  ordinary 
way,  with  hooped  sockets,  and  riveted. 

The  pulleys,  carried  on  frames  of  steel  lattice-work,  arc  20 
feet  in  diameter;  they  are  of  German  manufacture,  the  rim 
being  built  in  segments  and  carried  on  the  boss  by  tapered  flat 
spoke-. 

The  cages  in  the  east  pit  are  designed  and  built  for  the 
adoption  of  a  counterbalance-rope.  Each  cage  carries  eight 
tubs,  four  tubs  on  each  deck:  the  intervening  space,  in  which 
the  men  ride,  adapts  the  cage  to  the  doable  heapstead  and 
obviates  decking.  A  drawbar,  2\  inches  in  diameter  and  made 
of  forged  iron,  runs  through  the  cage  from  top  to  bottom.  The 
cages  are  built  in  halves,  and  the  drawbar  is  inserted  before  tin- 
two  sections  are  bolted  together.  The  winding-rope  is  attached 
to  the  top  of  the  drawbar,  and  the  counterbalance-rope  to  the 
bottom.  By  this  arrangement,  the  extra  strain  occasioned  by 
the  weight  of  the  counterbalance-rope  is  never  applied  to  the 
cage,  while  the  keps  are  never  required  to  carry  more  than  the 
weight  of  the  cage  and  its  load,  the  counterbalance-rope  always 
being  directly  connected  to  the  winding-rope  by  the  drawbar.* 
(  hmerod  detaching  hooks  are  in  use  at  the  three  pits. 

*  "The  Adoption  of  a  Balance-rope  at  Hylton  Colliery."  by  Mr.    T.    E. 
Parrington,  Trans.  Inst.  M.  E.,  1903.  vol.  xxvi.,  page  294. 
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Winding-engines. — The  engines  for  winding  at  the  east  and 
wesi  pits  are  in  every  way  similar:  that  is  to  say,  they  are  high- 
pressure  with  two  cylinders,  34  inches  in  diameter  by  6  feet 
stroke,  and  fitted  with  double-beat  valves  and  automatic  cut- 
off gear.  The  working  pressure  of  the  steam  is  120  pounds 
per  square  inch.  The  parallel  winding-drums  are  20  feet  in 
diameter  on  the  oak  cleading,  7  inches  thick,  fixed  upon  steel 
lagging-plates;  they  are  fitted  with  strap-brakes,  worked  by  a 
foot-lever,  and  with  powerful  steam-brakes. 

Heapstead   a/i<l    Banking-out    Arrangements. — The   heapstead 

is  built  on  brickwork  arches,  the  floor  being  of  steel-girders  and 
concrete  laid  with  a  gradient,  which  allows  the  tubs  on  leaving 
the  cages  to  gravitate  to  the  tipplers,  the  last-named  being 
worked  automatically  by  an  arrangement  of  levers.  As  the  full 
tub  approaches  the  tipplers,  it  drops  a  lever  which  liberates  the 
empty  tub  in  the  tippler.  As  the  empty  tub  is  pushed  clear  of 
the  tippler  by  the  full  tub  coining  in,  the  lever  lifts,  and  the  full 
tub  is  locked  in.  From  the  tipplers,  the  empty  tubs  run  to  the 
creepers  at  the  back  of  the  shafts,  and  are  raised  by  them  to  a 
level  from  which  they  run  automatically  back  to  the  banksman. 
The  output  of  the  colliery  has,  up  to  the  present  time,  been 
disposed  of  as  unscreened  gas-coal :  and  the  jigging-screens, 
which  have  been  erected,  are  not,  as  yet,  in  use  as  screens.  All 
the  coal  is,  however,  passed  over  the  picking-belts. 

Ventilating  Fun. — The  Waddle  fan,  25  feet  in  diameter  at 
the  blade-tips,  is  driven  direct  by  a  tandem  compound  engine, 
with  cylinders  IN  and  •'!()  inches  in  diameter  respectively  by  2  feet 
stroke.  The  fan,  at  present  running  at  50  revolutions  per 
minute,  circulates  200,000  cubic  feet  of  air  per  minute,  at  1  inch 
of  water-gauge. 

Air-conypressors. — There  are  three  Ingersoll-Sargeant  two- 
stage  air-compressors,  with  steam-cylinders  respectively  18  and 
30  inches  in  diameter,  and  the  air-cylinders  are  25]  and  1G| 
inches  in  diameter  respectively,  by  2  feet  stroke.  The  air  leaves 
the  Low-pressure  cylinder  at  a  pressure  of  38  pounds  per  square 
inch,  and,  passing  through  an  intercooler,  is  compressed  to  100 
1  ion  ads  per  square  inch  in  the  high-pressure  cylinder.  The  air- 
Cylinders  are  water-jacketed.  The  air  leaves  the  high-pressure 
cylinder,  with  a  temperature  of  about  250°  Fahr. 
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Lighting.  The  whole  of  the  surface  and  the  shaft-bottoms 
are  electrically  lighted,  the  current  being  supplied  from  a  Tyne 
dynamo  driven  by  a  Robey  engine  of  50  horsepower.  The  out- 
put of  the  dynamo  is  400  amperes  at  110  volts,  at  600  revolu- 
tions per  minute,  being  equivalent  to  TOO  lamps  of  10  candle- 
power. 

Boilers.  -The  west  battery,  consisting  of  six  Lancashire 
boilers,  30  feet  long  by  8|  feet  in  diameter,  supplies- steam  at  a 
pressure  of  120  pounds  per  square  inch.  The  east  battery  will 
also  consist  of  six  Lancashire  boilers,  •'!()  feet  long  by  9  feet  in 
diameter.  Three  boilers  are  already  in  use,  supplying  steam  at 
the  same  pressure.  Each  of  these  boilers  is  fitted  with  isolating 
valves,  both  at  the  main  steam-jug  and  at  the  sludge-pipe. 

Haulage.  At  the  present  time,  the  coals  are  being  dealt 
with  by  eompressed-aii-  engines,  with  cylinders  10  inches  in 
diameter  by  16  inches  stroke,  working  on  the  main-and-tail 
system.  When  a  permanent  method  of  haulage  is  adopted,  these 
engines  will  become  secondary  engines,  and  will  be  moved  farther 
inbye. 
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Wearmouth  colliery  is  situated  on  the  northern  bank  of  the 
river  Wear,  near  Sunderland,  and  1]  miles  from  the  sea-coast 
at  Roker. 

Great  difficulty  was  experienced  in  sinking  the  shafts,  owing 
to  the  occurrence  of  a  considerable  thickness  of  quicksand,  near 
the  surface;  and  further  heavy  feeders  of  water  were  encountered 
in  the  fissured  Magnesian  Limestone:  the  maximum  quantity 
pumped  to  the  surface  being  computed  at  2,000  gallons  per 
minute.  The  sinking  of  the  shafts  to  the  llutton  seam  extended 
from  L826  in  L835,  so  that  the  difficulties  to  be  overcome  must 
have  been  very  serious. 

The  A  pit,  11',  feet  in  diameter,  is  a  winding  and  upcast- 
shaft.  The  B  pit,  121  feet  in  diameter,  is  placed  100  feet 
south-west  of  the  former,  and  is  a  winding  and  downcast-shaft. 
The  depth  of  each  shaft  to  the  Tlutton  seam  is  1,723  feet. 
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The  principal  coal-seams  sunk  through  arc  as  follow:  — 


Five-Quarter  Coal-seam 

Main  Coal-stain  ...  

Maudlin  Coal-seam 

Low  Main  Coal-seam  ... 

Hutton  Coal-seam       ...         

At  the  Yellow  Sands  and  Magnesian  Limestone,  the  water 
is  excluded  by  a  east-iron  tubbing,  about  300  feet  in  length  in 
each    shaft. 

The  Maudlin  and  Hutton  seams  are  now  being  worked.  The 
Maudlin  coal  has  been  worked  under  the  sea  for  a  distance  of 
about   : !.( ii ill  feet. 

Methods  of  Working. — The  most  general  method  of  working 
is  by  bord-and-pillar.  The  bords  are  driven  12  feet  wide,  and 
the  walls  9  feet  wide,  to  such  lengths  as  to  form  coal-pillars, 
120  feel  square.  The  bords  and  walls  .are  usually  driven  in  a 
boundary,  oi  a  fault,  or  other  limit,  and  then  the  working-back 
of  the  pillars  is  commenced.  It  is  sometimes  found  expedient 
to  work  the  coal  by  a  modified  system  of  longwall,  and  this  is 
generally  the  method  practised   in  the  Hutton  seam. 

Ventilation.  The  mines  are  ventilated  by  furnaces,  assisted 
by  the  heat  given  out  from  5  multitubular  boilers  and  4  cylin- 
drical boilers  placed  underground.  The  quantity  of  air  in  cir- 
culation is  about  220,000  cubic  feet  per  minute,  under  a  water- 
gauge  of  2§  inches. 

Ilnuhiffe. — Three  hauling-engines,  placed  near  the  bottom  of 
the  pits,  are  supplied  with  steam  at  a  pressure  of  40  pounds 
per  square  inch  from  the  adjacent  boilers. 

No.  1  engine,  in  the  Hutton  seam,  near  the  H  Pit,  has  two 
horizontal  cylinders,  14  inches  in  diameter  by  2  feet  stroke,  it 
is  geared  2  to  1.  and  fitted  with  two  drums,  5  feet  in  diameter 
and  1(S  inches  wide,  adapted  for  main-and-tail-rope  haulage. 
This  engine  hauls  from  four  districts,  embracing  a  wide  area, 
extending  to  9,000  feet,  9,000  feet,  7,000  feet  and  0.000  feet 
respectively.  No.  2  engine  hauls  from  the  Maudlin  and  Hutton 
seams  on  the  south-western  side  of  the  13  pit.  This  engine,  with 
two    horizontal    cylinders,    223,    inches    in    diameter    by    5    feet 
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stroke,  is  directly  connected  to  two  drums,  (I  feel  in  diameter 
and  2  feet  wide.  No.  •">  engine,  placed  near  the  A  pit  in  the 
Hutton  seam,  i-  of  the  same  dimensions  as  No.  2  engine. 

Winding.— The  winding-engine  at  the  A  pii  [s  of  vertical, 
levei-  and  condensing  type.  The  cylinder,  <!l  inches  in  diameter 
by  7  Beet  stroke,  i-  fitted  with  double-beat  valves;  and  the  air- 
pump  is  •'!  feet  8  inches  in  diameter.  Steam  is  supplied  at  a 
pressure  of  -'JO  pounds  per  square  inch,  and  a  vacuum  of  about 
12  pounds  per  square  inch  is  produced.  The  over-head  flat- 
rope  rolls  are  placed  4  feef  apart.  On  lifting  the  load  from 
the  bottom,  the  diameter  of  the  roll  is  23|  feet,  and,  af  the  end 
of  the  wind,  the  diameter,  including-  ten  coils  of  rope,  is 
increased  to  27  feet.  The  engine  is  fitted  with  a  counter-balance 
chain,  weighing  about  16  tons,  working  in  a  staple.  The  cages 
carry  (i  tubs  on  3  decks,  each  ml)  carrying  9|  cwts.  of  coal.  The 
time  occupied  in  raising  the  load  is  70  seconds,  and  in  chang- 
ing the  tubs.  •'!()  seconds.  The  flat  winding-ropes,  -3  inches  wide 
by  1  inch  thick,  are  made  of  patent  improved  steel.  The  cage- 
are  guided  by  steel  wire-ropes.  3|  inches  in  circumference,  at 
each  corner  of  the  cage:  each  rope  being  weighted  at  the 
bottom  with  2  tons. 

The  winding-engine  at  the  13  pit  is  of  similar  construction 
to  the  engine  at  the  A  pit.  The  cylinder  is  65|  inches  in 
diameter  by  7  feel  stroke.  Each  cage  carries  S  tub-  on  4  decks. 
There  are  two  landings,  so  that  the  tubs  in  two  of  the  deck-  are 
changed  simultaneously. 

At  both  pits,  the  headgear  i-  constructed  of  iron-lattice  work. 
comprising  two  Legs,  back-stay-,  intermediate  supports  and  si  rut-. 

Boilers.  There  are  four  Lancashire  steel  boiler-  at  the  A 
pit,  each  30  feet  in  length  and  8|  feet  in  diameter,  working  at 
a  pressure  of  100  pounds  per  square  inch,  and  this  pressure  is 
brought  down  by  a  Royle  reducing  valve  to  30  pounds.  At  the 
H  pit,  there  are  five  Lancashire  steel  boilers,  30  feet  Long  and 
8  feet  in  diameter,  worked  in  the  same  manner  as  at  the  A  pit. 
The  height  of  the  boiler-chimneys  is  130  fed. 

Ai  the  upcast-shaft,  there  are  two  tall  chimney-  tor  the 
purpose  of  carrying  off  "the  smoke  clear  of  the  banksmen 
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EOEDEN  COLLIERY. 

The  total  area  of  the  royalties  leased  and  owned  by  The 
Horden  Collieries,  Limited,  is  about  19,01)0  acres.  The  Shotton 
and  Horden  collieries  have  been  opened  out  and  developed 
during  the  past  sis  years  to  work  a  portion  of  this  property,  and 
it  is  intended  at  a  later  period  to  open  out  and  develop  two 
more  collieries  at  Hesleden  and  Castle  Eden  respectively.  At 
the  present  time,  the  production  averages  2,500  tons  of  coal 
per  day. 

The  three  shafts  at  Horden  were  sunk  through  the  Magnesian 
Limestone,  before  entering-  the  Coal-measures  at  a  depth  of  about 
1,050  feet.  The  north  and  south  downcast  shafts  are  20  feet, 
and  the  east  upcast  shaft  is  17  feet,  in  finished  diameter. 

The  north  shaft  is  sunk  to  the  Hutton  seam  at  a  depth  of 
1.200  feet,  the  total  depth  of  the  shaft  being  1,200  feet.  Sinking 
was  commenced  on  November  6th,  1900,  and  completed  on 
July  22nd,  1904.  In  this  shaft,  water  was  met  with  at  a  depth 
of  198  feet,  and  from  this  point  downwards  to  a  depth  of  522 
feet,  the  shaft  is  secured  with  east-iron  tubbing.  Above  and 
below  the  tubbing  the  shaft  is  secured  with  brickwork,  built 
solid,  14  inches  thick.  The  sinking  has  passed  through  the 
Five-Quarter,  Main  Coal,  Low  Main  and  Hutton  coal-seams,  all 
of  workable  section. 

The  south  shaft  is  sunk  to  a  depth  of  907  feet  to  the  level 
of  the  Main  coal-seam,  as  it  is  intended  to  work  the  Live- 
quarter  and  Main  coal-seams  from  this  shaft. 

The  east  shaft  is  at  present  completed  down  to  the  level  of 
the  Hutton  seam.  It  is  intended  shortly  to  carry  it  down  to  the 
Harvey  seam,  at  a  further  depth  of  about  120  feet. 

At  present,  about  800  tons  of  coal  per  day  are  being  drawn 
from  the  east  pit,  whilst  the  permanent  shaft-sidings  under- 
ground in  the  north  and  south  pits  are  being  completed.  It  is 
intended  eventually  to  utilize  the  east  pit  for  the  conveyance  of 
men  and  materials  underground,  and  for  lifting  coal  from  the 
level  of  the  Harvey  seam.  The  north  shaft  will  be  used  for 
working  the  Hutton  and  Low  Main  seams;  and  the  south  shaft 
for  working  the  Five-Quarter  and  Main  coal-seams. 

During  the  sinking  of  these  shafts,  continuous  pumping  over 
a  period  of  three  years  was  necessary,  in  handling  from  3,000  to 
nearly  10,000  gallons  of  water  per   minute    in    passing  through 
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the  Magnesian  Limestone  and  Yellow  Sands  before  the  Coal- 
measures  were  reached. 

The  tandem-compound  winding-engine  has  torn-  cylinders,  21 
inches  and  36  inches  in  diameter  by  5  feel  stroke  taking  steam 
at  a  pressure  of  160  pounds  per  square  inch,  fitted  with  Frew 
balanced  slide-valves  and  automatic  expansion-gear.  The  two 
drums  on  each  crank-shafl  are  L6  feet  in  diameter  and  5  led 
wide.  The  locked-coil  winding  ropes  are  If  inches  in  diameter, 
and  the  unbalanced  Load  consists  of  4  tons  4  cwts.  of  coal.  The 
double-decked  cages  contain  \  tubs  on  each  deck:  and  the  tubs 
on  the  top  decks  are  discharged  by  hydraulic  rams  simultaneously 
with  those  on  the  bottom  deck. 

The  first  portion  of  the  screening  plant,  consisting  of  three 
main  picking-belts  and  cross-belts  for  small  and  nnt  coal,  is 
driven  electrically. 

The  sirocco  Ian,  driven  electrically,  will  produce  350,000 
cubic  feet  of  air  per  minute,  at  a  water-gauge  of  4  inches.  It 
has  just  been  completed  and  set  to  work. 
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Sinking  operations  were  commenced  in  April,  1900,  with  the 
Castlereagh  and  Theresa  shafts,  each  to  he  '20  feet  in  interna] 
diameter  and  1,800  feet  deep,  to  the  Hutton  Seam. 

Before  reaching  the  Coal-measures,  the  Magnesian  Lime- 
stone was  sunk  through  as  follows :  — Surf ace-overburthen,  11 
tret:  Magnesian  Limestone,  356  feet  10-|  inches;  Marl  Slates, 
3  feet  0^  inch;  and  Yellow  Sands.  92  feet   t  inches. 

Sinking  was  carried  out  through  the  heavily-watered  ground 
by  means  of  pumps  capable  of  dealing  with  7,000  gallons  per 
minute,  until  the  Theresa  shaft  had  reached  a  depth  of  350 
feet,  and  the  Castlereagh  shaft  a  depth  of  204  feet,  in  Magnesian 
Limestone;  the  water  being  then  pumped  amounted  to  7,050 
gallons  per  minute,  or  more  than  could  be  readily  raised  by  the 
pumps.  It  was  then  decided  to  freeze  the  shafts,  so  as  to  sink 
through  the  remaining  thickness  of  Magnesian  Limestone,  and 
92^  feet  of  Yellow  Sands,  in  a  frozen  state,  rather  than  ereet 
additional   pumping  plant. 

Iu  April,  1903,  preparatory  to   freezing,  28  bore-holes  were 

-link   around   each   shall,    to   a    depth  of  484    feet  and    2]    feel    into 
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the  Coal-measures.  The  bore-holes  were  completed  in  April, 
1904;  and  freezing  was  then  commenced,  and  continued  until 
February  16th,  L906.  During  this  period  both  shafts  were  sunk 
through  the  frozen  Limestone  and  sand  into  the  Coal-measures, 
and  the  whole  of  tlio  water-bearing  strata  was  lined  with  cast- 
iron  tubbing. 

The  shafts  are,  at  present,  being  sunk  through  Coal-measures. 
The  Castlereagh  shaft,  at  a  depth  of  810  feet,  is  passing-  through 
the  "filtering  post,"  containing  a  feeder  of  water  amounting 
to  about  100  gallons  a  minute,  and  this  water  is  being'  drawn 
by  the  winding-engine.  The  Theresa  shaft  is  sunk  to  a  depth 
"t  780  feet,  into  the  filtering  post,  where  a  feeder  of  water 
amounting  to  H)0  gallons  a  minute  has  been  encountered;  and 
this  water  is  being  drawn  with  the  sinking  engine,  until  arrange- 
ments are  made  to  deal  with  it. 

The  total  length  of  cast-iron  tubbing  in  the  Castlereagh  shaft 
is  450  feet,  and  below  this  there  is  108  feet  of  brickwork.  The 
total  length  of  tubbing  in  the  Theresa,  shaft  is  438  feet,  and 
below  this  is  204  feet  of  brickwork. 

There  are  two  sinking-engines,  each  with  cylinders  24  inches 
in  diameter,  and  4  feet  stroke  ;  and  drums  8  feet  in  diameter  and 
(!  feet  wide.  The  locked-coil  ropes  are  3j  inches  in  circuni- 
ference. 

Steam  is  supplied  from  eight  Galloway  boilers,  80  feet  long 
and  8  feet  in  diameter,  working  at  a  pressure  of  100  pounds  per 
square  inch.  There  are  four  sets  of  Green  fuel-economizers, 
each  fitted  with  120  tubes. 

There  are  two  Arehbutt-IJeeley  water-softeners  capable  of 
treating  60,000  gallons  of  water  per  day.  The  water  is  reduced 
from  10  degrees  to  4  or  5  degrees  of  hardness  by  the  treatment: 
40  pounds  of  lime  and  7  pounds  of  alkali  being  used  for  each  tank 
el  water  treated,  at  a  cost  of  .Id.  per  1,000  gallons. 

The  horizontal  winding-engine  at  the  Castlereagh  shaft,  with 
two  cylinders,  40  inches  in  diameter  and  0  feet  stroke,  fitted  with 
Corliss  valves,  has  a  parallel  drum,  20  feet  in  diameter  and  10 
feet  wide.  It  i-  drawing  waiter  from  a  tank  in  the  Castlereagh 
shaft.       A  sister-engine  is  being  erected  at  the  Theresa  shaft. 

The  walls  for  the  heapstead  and  screening  plant  are  in 
course  of  erection. 
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Engine-works.  In  the  bridge-yard  several  large  hydraulic 
cranes  and  dock-gates  are  under  manufacture. 

In  the  fitting  and  erecting  shops,  the  work  iii  hand  eon- 
sists  of  hydraulic  engines  for  training  the  12  inches  and  92 
inches  gun-mountings  for  several  battleships  and  cruisers,  large 
pumping-plant  for  deck  purposes,  and  smaller  machines  for 
generating  hydraulic  power  on  board  ship. 

In  the  next  shop,  some  large  cylinders  and  rams  for  the 
hydraulic  control  of  dock-gates  are  being  machined  and  erected. 
A  large  number  of  cylinders,  flywheels,  and  other  engine-details 
keep  the  remainder  of  the  machines  constantly  busy. 

Ordnanct  Department.  The  firs!  shop  is  devoted  to  turning 
the  various  barrels  for  the  larger  guns,  such  as  the  1^  inches  and 
9'2  inches.  Some  of  the  latest  pattern  50  calibre  guns  are 
under  construction  for  the  Government.  These  tubes,  in  some 
cases  40  and  50  feet  long,  must  be  finished  correctly  to  within 
O'OOl  inch.  This  work,  in  consequence,  is  of  a  very  delicate 
nature,  and  requires  long  experience  and  highly-skilled  labour. 

There  are  a  number  of  rifling  machine-  for  cutting  out  the 
variously-shaped  grooves  in  the  bore  of  the  gun,  which  give  the 
shot  the  rotation  necessary  to  scenic  accuracy  of  aim. 

The  cradles,  which  are  required  to  carry  the  gun,  so  as  to 
allow  of  its  most  efficient  working  and  To  take  up  the  shock  of 
the  recoil,  are  also  made  here.  The  trunnion-  are  formed  on 
the  cradle,  not  on  the  gun,  and  are  so  arranged  that,  when  the 
gun  is  ;it  rest,  they  can  turn  round  a  small  fulcrum  resting  on  a 
spring.  When,  however,  the  gun  recoils  the  spring  gives  way, 
and  a  sufficiently  large  bearing  surface  comes  into  play. 
By  means  of  this  device,  a  gun  weighing  28  tons  can  with  ease 
he  raised  and  lowered  by  hand.  The  recoil  is  taken  up  by  ;i 
piston  working  in  an  hydraulic  cylinder.  Along  this,  ;,  valve- 
key  passing  through  ;i  port  in  the  pi-ton  i-  placed  and  so  con- 
structed that  the  force  excited  throughout  the  period  of  recoil 
is  practically  uniform.      A  greal  saving  in  weight  is  the  result. 

Several  Elswick  submerged  torpedo-tubes  were  shown  in  a 
state  nearing  completion,  and  ;i  wry  fair  idea  could  be  obtained 
of  their  working. 
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In  another  large  gun-shop,  a  large  rifling  machine  was 
seen  at  work  on  a  12  inches  gun.  Farther  on,  under  the  same 
roof,  tlic  Largest  naval  gun-mountings  are  erected.  These  consist 
of  an  armoured  gun-house,  an  engine-room  beneath,  and  an 
ammunition-passage,  which  extends  to  the  bottom  of  the  ship. 
To  allow  of  their  completion  in  the  shop,  wells  40  feet  dee])  have 
been  dug  in  the  floor.  Tin1  mountings,  now  in  hand,  will  carry 
two  12  inches  guns,  are  working  by  hydraulic  machinery,  and 
weigh  420  tons. 

A  6  inches  disappearing  mounting  built  at  the  Armstrong 
works  in  Pozzuoli,  Italy,  was  seen  ready  for  use,  together  with 
a  large  number  of  milling  machines  used  for  manufacturing 
hreech -mechanisms. 


Visits  were  also  made  to  Bamburgh  and  Alnwick  Castles,  and 
the   Roman  camps,  etc.,  at   the  Chesters  and   Housesteads. 
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A  bagpiper  sculptured  upon  a  Roman  stone,  now  in  the 
museum  at  Tullie  House,  Carlisle,  may  serve  to  show  the  anti- 
quity of  this  musical  instrument.  Its  popularity  in  later  times 
accounts  for  its  wide  use  on  the  Continent  and  in  these  islands, 
and  it  may  not  be  overlooked  that  it  was  the  true  parent  of 
the  organ.  In  this  country  it  was  once  in  general  use  :  with  it, 
Chaucer's  Miller  played  forth  the  Canterbury  Pilgrims;  the 
drone  of  a  Lincolnshire  bagpipe  furnished  Shakespeare  with 
an  allusion;  and  we  are  told  that  the  Lancashire  bagpipe  was 
proof  against  witchcraft.  Although  now  obsolete  in  most  places, 
the  instrument  has  continued  in  use  among  certain  primitive 
communities,  of  which  the  Italian  jrifferari  and  the  Irish  pipes 
are  conspicuous  examples;  or  it  has  achieved  a  racial  character, 
;i»  in  the  instance  of  the  Scottish  Highlands,  where  special  cir- 
cumstances have  advanced  it  into  prominence.  All  these  instru- 
ments are  fingered  in  a  graduation  of  notes  quite  unlike  the 
modern  scale, 
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Less  generally  known  than  the  rest,  yel  more  remarkable 
than  any  of  them,  is  the  instrument  cherished  by  generations 
ut  players  in  our  remote  dales  and  in  our  colliery-villages,  in 
its  form  known  as  the  "Northumberland  small-pipe."  In 
volume  of  sound,  it  is  essentially  adapted  for  chamber-music, 
for  use  by  the  hearth  and  in  the  home,  whilst  its  quality  of 
tone  is  such  as  to  enable  a  skilful  player  to  produce  a  resemblance 
of  the  human  voice.  The  bag,  which  serves  as  an  accumulator, 
is  inflated,  not  by  the  breath  as  in  the  Highland  pipe,  but  by 
bellows  like  the  Irish  pipe.  In  other  respects,  the  construction 
differs  only  in  details  from  that  of  bagpipes  generally,  except 
in  one  marked  and  vital  particular  in  which  the  Northumber- 
land pipe  differs  from  all  others.  This  exception  exists  in  the 
graduation  of  the  finger-holes  of  the  chanter,  the  pipe  on  which 
the  melody  is  played.  The  apertures  of  the  Northumberland 
chanter  are  bored  with  a  semi-tone  between  the  third  and  fourth 
and  seventh  and  eighth  of  the  octave,  the  others  being  whole 
notes  apart.  The  octave  thus  produces  1  he  perfect  diatonic  scale 
of  (i  major  and  there  is  every  reason  to  believe  thai  this  prin- 
ciple of  construction  has  been  derived  unchanged  from  a  remote 
time. 

For  the  age  of  the  Northumberland  pipes,  little  more  evidence 
is  possessed  than  the  tradition  of  their  antiquity.  But,  besides 
this,  some  considerations  appear  to  confirm  the  supposition  that 
they  have  been  in  use,  in  their  present  form,  from  an  early 
period.  The  scale  of  an  instrument  having  a  succession  id'  fixed 
notes  represents  the  scale  in  which  the  composition  to  be  played 
upon  it  is  written.  In  the  Northumberland  pipe,  its  octave 
represents  the  diatonic  scale,  as  has  been  already  noted.  In 
the  Middle  Ages,  convention  rigorously  demanded  that  a  musical 
composition  should  be  in  one  of  the  ten  "'modes  "  or  scales,  then 
in  vogue.  The  "vulgar  musicians  of  the  streets  and  villages," 
on  the  contrary,  were  free  to  express  their  melodies  in  their  own 
way.  Those  of  the  North  especially  used  a  graduation  of  notes 
outside  the  pale  of  the  orthodox  "  modes.""  Our  Northern  folk- 
DlUsic  was,  in  fact,  composed  in  the  diatonic  scale,  once  pro- 
Scribed  and  unrecognized,  but  to-day  the  medium  adopted  1>\ 
the  great  masters  of  modern  music  and   in  universal  use. 

It  was  for  this  characteristic  that  Northern  airs  acquired 
popularity  in  the  South  of  England.     Their  melodious  form  and 
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their  capability  of  treatment,  when  harmonized,  contrasted  with 
compositions  of  Lydian,  Doric,  or  oilier  set  and  forma]  "  modes  "" 
which  gave  place  to  them.  Their  vulgarity  as  sung  by  the 
itinerant  crowder  in  street  or  market-place  disappeared  when 
the  dramatists  of  the  seventeenth  century  introduced  their  music 
tor  incidental  verses  in  their  plays.  Bui  there  is  evidence  of  a 
vet  earlier  dale  connecting  our  Hoik-music  with  Northern  Eng- 
land and  its  bagpipe.  The  manuscript  of  '*  Summer  is  icumeii 
in"  preserves  to  us  "the  earliest  secular  composition,  in  parts, 
known  to  exist  in  any  country."  In  date  is  attributed  to  A.l). 
L225,  and  the  words  are  interlined  with  the  music  which  is  har- 
monized as  a  canon,  or  round.  Below  the  ha  i  mony-lines  for  a 
"  toot,'"  or  base,  are  given  notes  corresponding  to  the  drones  of 
a  bagpipe.  The  music  is  written  in  the  diatonic  scale  answering 
to  the  key  of  F  major,  and  its  adaptability  to  the  Northumberland 
bagpipe  is  perfect.  A  further  identification  is  found  in  the 
words  of  the  folk-song;  these  are  in  the  Northumbrian  dialect. 
There  is  thus  every  indication  that  the  composition  reflected  our 
Northumbrian  folk-music  and  our. native  pipes  as  then  existing 
in  the  early  part  of  the  thirteenth  century. 

Our  Northumberland  music  and  its  living  and  speaking 
witness  in  the  pipes  to  be  heard  to-day,  possess  a  claim  on  our 
regard  for  their  mere  traditional  antiquity.  Yet  more  do  they 
appeal  to  us  for  their  historical  connexion  with  the  evolution 
of  the  art  of  musical  expression.  In  recognizing  this  it  is  due 
to  acknowledge  the  debt  to  the  performers  on  this  most  difficult 
instrument  for  the  zeal  with  which,  from  generation  to  genera- 
tion, they  have  cultivated  ami  transmitted  to  our  own  day  the  art 
of  playing  the  Northumberland  small-pipe. 
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